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Wwe longer is the economical mainte- 
nance of buildings and equipment 
a problem in the petroleum industry. 
Petro Paint has practically eliminated 
the difficulty of insuring long-lasting 
protection and good appearance of plant 
structures. Developed especially for the 
petroleum industry, Petro Paint is re- 
markably resistant to all destructive 
agents commonly found in the petro- 
leum field. 

In its formulation, du Pont labora- 
tories have balanced every factor—pig- 
ments, inerts, vehicles and driers — to 
bring out the most desirable feature of 
each element. Pigments have been 
selected and blended to minimize crack- 
ing and ildewing—to eliminate unde- 
sirable chemical change. Inerts have 
been carefully chosen and incorporated 
to give greater durability. Special 


PETRO PAINT 


E. I. du Pont de Nemours & Co., Ine. 


Philadelphia 


| 
dantecbaabed ional Son's 


A per fected utility paint 
Jor the petroleum industry 


Du Pont Petro Paint stands up under sulphur fumes 
and extremes of weather . ... White paint that stays 
white... colored paints that resist fading and darkening 


vehicles and driers have been perfected 
to insure proper working and drying 
qualities and to give long film life. 


7 Advantageous Qualities 
of Petro Paint 


Consider these characteristics of Petro 
Paint as applied to your own specific 
painting problems: 

1. Petro Paint is highly resistant to 
sulphur fumes and aqueous vapors. 

2. It is adapted for systems designed 
for all types of surfaces. 

3. On tanks it curtails evaporation. It 
has the remarkable quality of retaining 
its original appearance and cleanliness 
for a long period of time without fading. 

4. It has greater durability under any 
conditions. 


REG. U.S. PAT. OFF. 


Petroleum Sales Dept. NP-9 
Chicago 





















5. It leaves a good surface for repaint- 
ing. 

6. It can be applied under adverse 
temperature conditions. It does not 
crawl on cold surfaces. 

7. It hides better than other mixed 
paints — is very economical. 

Petro Paint gives you an opportunity 
to use color effectively wherever you 
wish. 


Send for Further Information 


Full details of the Petro Paint line have 
been compiled in our Technical Bulletin 
No. 4. At your request, a copy will be 
mailed to you immediately. Or, if your 
problem requires special study, we W! 
be glad to send a du Pont technical 
representative to work with you. 
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Now Is the Time to Look 
At Next Spring 


RR ertesm ts operation statistics, now available through the American Pe- 



























troleum Institute, give the petroleum industry a guide it has not had previ- 

ously. While the policies of a few concerns withholds some figures from 
these reports, they are still sufficiently complete to be used as a reliable control of 
plant throughput. 


With these reports and other data as a basis, the refining industry can take a | 
longer range view of itself. It is time now to begin calculations for the spring of 
1930. What happens in refineries in the intervening months will determine what 
sort of market exists for gasoline at that time. 


y To point backward for an example, if the refining industry had followed some 
reliable guide in September of 1928, it would not have run into a gasoline price 
depression in July of 1929. Refinery runs, especially in the Mid-Continent, 
played havoc with gasoline prices at a time when consumption was highest and 
prices should have been firm at a profit level. 


There are many sources of information which the refiner can follow with 
profit. Plant throughput, available through the American Petroleum Institute, 
is but one. Plant construction, improvements and cracking plant installations are | 
another. The output of automobile plants contribute to the consumption of gaso- 

line over any period. General business conditions, which may be styled prosperity, 
ait: should be included. 


verse The management of any refinery must look at future market in the light 

; not | of normal territory. Gasoline shipments have been known to batter down terri- 
torial bounds and freight handicaps. But these upheavals have come when there 

nixed was a shortage of gasoline. There is now nothing to warrant any hope of a re- 
finery shipping consistently beyond its normal territory. 


- you 3y thorough consideration of all economic factors, it is possible to determine 
with remarkable accuracy what gasoline consumption will be in 1930. This total 
can be broken down into territorial divisions, so that the consumption in a given 
area can be forecast. The area that is of concern to any refining unit is the area 
it can expect to serve under known conditions. 


have Then plant throughput should be set to follow these known and other immedi- 
“a ate conditions. Immediate conditions are forecast through the trade press in the 
— form of announcements of plant building and plant additions, within a given ter- 
Jill ritory. Immediate changes may be regrettable but they had best be heeded, for 
nical no one small refining concern can successfully batter against a certain change. 
An example of this came last year. Mid-Continent refiners knew long in ad- 
vance what the new refining plants in West Texas would contribute in finished 
products. Evidently the information was little heeded, yet West Texas played 
no little part in the price decline of July. Much of the West Texas gasoline 
moved as a “distress” product, which was anticipated. 


A temptation now indicated for the winter is that of cheap crude oil. With 
daily production not far from 3,000,000, it seems evident that prices can not hold 
at present levels. But cheap raw material processed in the winter is no assurance ) 
of profit in the spring and summer. 


The view of next spring should be surveyed in the light of profit. 
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T was an old and highly valued 
friend speaking —“We like to 
think of Cooper engines as we think of 
Tiffany diamonds—none better—thorough 
reliability—all that and more—the result, 
undoubtedly, of reputations built long agq 
and gaining greater and greater prestige as 
the years roll by. Personally, I think of 
you fellows out there in a small Ohio town 
devoting all your interest, your time, 
money, lives — just to engine- building. 
Your organization seems consecrated to 
its craft.” 


Cooper 4-cycle horizontal gas engine and compress- 
ors are built in standard sizes from 50 to 1500 
B. H. P. They embody successful engine-building 
experience of nearly a century. 


THE COOPER-BESSEMER CORPORATION 


Formerly The C & G. Cooper Co. and The Bessemer Gas Engine Co. 


Mount Vernon, Ohio Grove City, Pa. 
1116 Magnolia Bldg., Dallas 630 E. 61st., Los Angeles, Calif. 
615 Kennedy Bldg., Tulsa, Okla 


f sales 
) UDEers 
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Refining Industry Needs Less 
“Price Selling” 


By GRADY TRIPLETT 


HE petroleum industry offers the paradoxical 
7 situation of refiners buying retail outlets because 

they can not find sufficient jobber customers of 
the desirable type ; while jobbers are anxious to sell their 
properties because they do not have a dependable source 
of supply of refined products. 

This condition is not of recent birth. For several 
years it has been evident. Today, however, it seems 
more pronounced than in the past. Furthermore, if it is 
avictory for refiners to acquire outlets, they seem to be 
winning, for the past year has witnessed the selling of 
jobber outlets to integrated companies at a record pace. 

But somewhere there is a misunderstanding, which 
should be corrected. Regardless of what jobbers may 
think of the condition, it is a fact that many refiners 
prefer to stay out of the business of retail selling. Some 
have announced that they will not venture into this 
phase of the business, unless forced to do so for lack of 
outlets. 

The condition is one that should be solved. Two 
lasses of business desire one situation. Refiners prefer 
fo sell to jobbers only. Jobbers prefer to remain in 
business. Unless there is an economic law that prevents 
the one to support the other, certainly there is a solu- 
tion. Since this desirable situation prevails in so many 
other industries, it does not seem that economic laws of 
the petroleum industry require the manufacturer of a 
product to sell it at retail. 

There are students of economics who maintain that it 
Snot profitable for the manufacturer of a product to 
xllit at retail profitably. They point to failures at this 
Many industries and say that the petroleum industry 
Gn not be an exception. The reasoning behind this con- 
lention is too long to have space here. 

If there is a solution for the paradox of present day 
selling of gasoline, it will not come until there is mutual 
inderstanding. Refiners in general have made many 
fforts to win jobbers as permanent customers and have 
lot been successful. But it will not be time lost if the 
Newpoint of the jobber is set down for the considera- 
lon Of the refiner again. 


TOO MUCH PRICE SELLING 


Pethaps the prime fault the refiner finds with the 
ober is that he is a “price buyer.” Unfortunately 
m™€ 1S too much “price buying” among jobbers. But it 
Swell for refiners to remember that jobbers have been 
Ouraged in buying on a price basis through the tactics 
| Sales departments of the refining companies. The 
"8 of the United States receive too many telegrams, 


and telephone conversations, in which price is 
lé od ° 
Predominating element. 


A practice that still prevails among refiners is for 
the sales department to send out literature to the effect 
that tanks are full and loaded cars are waiting. While 
it is unfair to charge the whole refining industry with 
such selling efforts, sufficient of it still prevails to con- 
vince jobbers that the market can be beaten down by 
hesitating and counter offers at lower figures. Too much 
of the sales effort of the refining industry is stamped 
with information to the effect that goods must be moved. 
The natural reaction to such is that prices can be 
brought lower. And the jobber is successful at getting 
lower figures often enough to keep his price appetite 
whetted. 

There is never going to be a day when refiners as a 
class will cease such tactics. There will be “price sellers” 
just as long as gasoline is made. Even if price tactics 
could be eliminated by the waving of some mystic 
wand, there would still be “price buyers” among jobbers. 

Solution of the problem finally gets down to what re- 
finers of another class are going to do about it. There 
are refiners who have no desire to sell gasoline at retail. 
Most of those with retail outlets still desire good jobber 
accounts and will protect all they can get. 

If one piece of advice is pardonable it is that refiners 
of either of these classes never attempt any “price sell- 
ing.” That sort of selling will draw “price buyers,” who 
are not profitable. Any substantial refining concern has 
something more to offer than price. When price is the 
prime plea for a sale, it blocks the door to merchandise 
of high quality and also to prompt shipments. 

Then the question arises as to the number of jobbers 
who can be approached on any plea other than price. 
There are some of that stripe now and there will be 
more and in proportion to the reduction of sales efforts 
on a price plea. 


IT MUST BE SELECTIVE 


Obviously this sort of selling will have to be on a se- 
lective basis. It will not permit of hundreds of letters 
and telegrams. Jobbers of the desirable class will have 
to be culled from the herd and the sales plea that will 
interest them will have to be made on a dignified plane. 
Jobbers of this class are not numerous. But the few 
that do maintain bulk plants and service stations are 
desirable customers. 

To restrict sales efforts to a select class may restrict 
a business. Plant throughput may not measure up to 
plant capacity when that sort of selling prevails. But 
the merchandise that is sold will bring profit. 

There is now a development in the petroleum in- 
dustry which is worthy of the study of those refiners 
who are bent on selling in car lots only. It is the one- 
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stop service station. Some of these stations are being 
built by men whose business training is in the selling 
of gasoline. While these men may go for car washing, 
batteries and tires, as well as petroleum products, they 
will put their major effort on selling gasoline. It is 
what they know. 

The service station which sells 300,000 gallons of 
gasoline in a year is not a myth. Some investigation 
along this line will surprise many refiners. Such sta- 
tions are owned by individuals who are dominant in 
their businesses. They own their own equipment and 
will not lease pumps and tanks. They maintain bulk 
plants for their own stations. Jobbing by tank truck is 
out of their line. 

The few stations of this sort now in existence are evi- 
dence of a trend. Many of the jobbers who have sold 
bulk plants and ordinary retail stations are going to 
join the ranks of one-stop service station owners. When 
they open these places they will be bent on selling gaso- 
line in quantities of 1000 gallons a day and better. 


WHEN THE JOBBER LOSES 

And they are tankcar buyers. They are not “price 
sellers” in any line of merchandise, consequently they 
will not be “price buyers,” if they are not encouraged 
to become such. 

A pertinent question is— can anything be done to 
convert a jobber to the program of buying gasoline on 
some basis other than price? 

If a sensible man who is now a “price buyer” can not 
be approached on this there is no reasonable basis on 
which he can be aprpoached, for the jobber is a man 
who should be against abnormally low tank car prices on 
gasoline. Low tank car prices bring “price wars,” 
lower tank wagon prices and induce others to enter the 
business of selling petroleum products. Statistics can 
be assembled to prove these statements. On this subject 
the matter of jobbers contending for lower prices be- 
comes a folly, for they have suffered from violent tank 
car price reactions as much as refiners have suffered. 
The long margin of one month means too little margin 
in a following month. 

This is something a refiner can take before the jobbers 
of his territory and it will have serious consideration 
from the few, who would be desirable customers, if 
they would cease “price buying.” If these are but few, 
they represent a class that will afford profit on each 
transaction. 

The refining industry needs salesmen of tactics that 
are not common. Recently a substantial jobber told of 
being bothered for three days and parts of three nights 
by two men who represented one of the progressive 
independent refining concerns of the Mid-Continent 
area. This jobber had bought his gasol:ne from one con- 
cern for eight years, dealing on quality and service 
rather than price. 

But the two men from this competitive refining con- 
cern got down to the point of striving to shake the faith 
of that jobber in his refinery connection. What they 
were doing amounted to more than that, for it was in 
effect an effort to shake the faith of that jobber in his 
method of doing business. The efforts made to win his 
trade were such that he might have questioned the 
wisdom of policies through which he had built a profit- 
able business. 

If only two salesmen were guilty of such tactics the 
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incident would not warrant mention. But such sales 
efforts are too common. Any salesman who represents 
a progressive and profit-desiring refining concern is do- 
ing harm to himself and his company when he uses 
methods which might tend to make a “price buyer” of a 
“quality buyer.” Certainly a salesman is justified jn 
seeking the business of such a jobber but he is not war- 
ranted in following methods which might reduce the 
ranks of desirable customers. 


TRY THE NEXT BEST 


What those salesmen should have done was to haye 
sought business from some other source in that terri- 
tory, after they were convinced this jobber was bent on 
staying with his refinery connection. They should have 
halted before they said or did anything that might have 
made that jobber question his business methods. They 
should have found the next most desirable jobber in 
that territory and pointed to the first one as an example 
of what a jobber can do by buying merchandise from 
one source and making price a third consideration in all 
dealings. 

The desire to sell gasoline should not overshadow the 
desire to add to the ranks of jobbers who are highly de- 
sirable. It seems better to watch business go to another 
concern than to bring a jobber down to “price buying” 
in gaining his patronage. That sort of selling is too 
expensive. 

It is certain that the concern the salesmen mentioned 
above represented has no desire to reduce the ranks of 
profit-making jobbers. Its management and the mar- 
agement of all other forward-looking concerns shoul 
keep close tab on the tactics of its salesmen. 

To attempt a list of practices that are shortsighted in 
selling gasoline would present a difficult task. One that 
is too common and frequently adopted by concerns 
which seek profitable business is that of verbal agree 
ments which supplant written contracts. A jobber is it- 
duced to sign a contract for certain supplies at a figure 
which is profitable. But a verbal agreement allows 4 
rebate. If refinery sales managers attempt such under 
the impression that the deal remains a secret, they cal 
cease right now, for such deals are known shortly after 
they are made and their harm is great. Often the rebate 
robs the contract of profit, but even worse is the fact 
that some substantial jobber is converted into a “price 
buyer.” He is soon lost to all refiners who desire only 
high class jobber patronage. 


LESS VOLUME — MORE PROFIT 


Any refinery sales manager who investigates the de- 
sirable element of his market will be struck by the fac 
that these jobbers are not striving to sell ail the gasoline 
in their communities. Most of the profit-seeking jobber 
have learned that a community has but relatively 1" 
gasoline accounts. The retail outlets of small gallonag* 
and those of slow paying habits are not wanted by these 
jobbers. 

The profit-seeking refiner can take a lesson here. To 
build a business on stable foundation requires the selec 
tion of desirable jobbers, who have no desire for ™ 
mense gallonage. The jobbers of this class want pr? # 
able business only and the refiners that serve them W! 
have to restrict their own selling to that class of trade. 
It all means that this selective jobber business may 
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gnallin volume. It will have to halt where profit ceases. 

Fortunately, however, business built on this founda- 
jon will grow. Such growth is not sensational, merely 
snsistent with the plans and efforts put into it. 

And something that the whole refining industry has 
yet to practice, although the fact is well known, is that 
it deserves no sympathy when it runs crude oil through 
its still to an amount that will result in prices dropping 
below cost of raw material, plus manufacturing cost. 
This has happened so often that the condition is not 
startling. 

There seems to be a common attitude that no one 
refiner, or perhaps a dozen refiners, can do anything 
about it. The few refiners, who desire and strive for 
profitable business, indicate often that they can do noth- 
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ing to correct the practice of making too much gasoline. 
They seem to think that only concerted action will pre- 
vent its recurrence. 

But if refining history has any obvious lesson, it is 
that concerted action is as illogical as it is illegal. 


No one man can do anything about it, except to con- 
duct his own business so he will not be caught when 
stocks overbalance requirements. He may be caught in 
the price adjustments that follow, but he will not be 
caught with full tanks. 

This whole matter of how a refiner may build a busi- 
ness with jobbers on a profit-making level, is no one- 
sided affair. A refiner may make a few steps. But just 
as many must be made by jobbers, who are certainly 
not under any hypnotic spell of the refiners’ making. 


Handling Men So That They Will 
Admit Mistakes 


\) THEN C. R. McKay got his first job around a 

refinery he was put to gauging tanks. One day 

they were filling a fuel oil tank and at the end 

of his work period he did some calculating and asked 

some questions, all of which gave him assurance that 

the tank would not be full before 7 o’clock the next 
morning. 

It was only 5 o’clock, however, when he was aroused 
by knocking at his door and he was shortly informed 
that the fuel oil tank had run over with results that were 
neither good to see nor good to contemplate. He put 
out in quick order, barefooted and in pajamas. Closing 
and opening valves soon shifted the fuel oil stream but 
it left the young refinery worker with a problem. 

There stood a tank, near the highway. A few hours 
before it had been white. Besides there was some valu- 
able fuel oil on the ground and wasted. There are 
many courses a man can take under such circumstances. 
in this instance Young McKay soon was at the home 
ot the refinery superintendent and waiting for that 
man to emerge. 

When the superintendent came along, he was given 
the details of the overflowing tank and the loss of the 
CH, 

“Well, what do you think should be done about it?” 
the superintendent asked. 

lt should be cleaned up,” he answered. 

Suppose you get it done.” 

That incident and the attitude of the superintendent 
aught Mr. McKay a lot about handling men. As su- 
at of the refinery of the Pierce Petroleum 
cong at Sand Springs, Oklahoma, he uses know]l- 

8¢ gained from that incident and others in handling 
men, 

Bs Rape of the tank that was full two hours 
iiats - had expected has a direct bearing on his 
id gts discharging men. About the only thing 
a * worker in the Sand Springs plant will be 

marily dismissed is an effort to escape responsi- 


bility for mistakes. He will not ‘tolerate an effort to 
evade, when something has gone wrong. Tanks may 
overflow, which is a serious matter, but not serious 
enough to warrant dismissal, provided the man responsi- 
ble for the loss comes promptly to the office and reports 
the incident. 

THE CONFERENCE HABIT 


Such a report gives Mr. McKay an opportunity to 
go over the whole matter with the man and consider 
means of preventing reoccurrence of the mishap. Re- 
cently there has been a lot of derogatory talk in regard 
to the ‘‘conference” habit in business and management. 
But the conference plays an important part in the opera- 
tion of the Pierce plant at Sand Springs. 

Lest an incorrect impression be given, it can here 
be stated that conferences in the office of the super- 
intendent are not held only after mishaps. They are 
held whenever any changes are to be made in the con- 
duct of a department. The conferences that take place 
after mishaps are really just conversations between an 
executive and a plant worker. These conversations 
simply allow the superintendent to give the workman 
the benefit of his knowledge and experience as to how 
work can be changed to counteract further accidents, 

The conferences in the office of the superintendent 
are not scheduled affairs. He has tried the plan of 
regular meetings of foremen and did not find it of suf- 
ficient value to warrant the time. For one thing he 
found that his men, knowing they were shortly to file 
into the office, were inclined to give a lot of time to 
preparing notes and assembling information to present. 
The time given to this took away from plant work and 
often it was born not of necessary changes in plant 
activity but of a desire to have something to present for 
discussion. 


So the conference is now held whenever there is 
necessity. Most of them result from a decision to change 
the operation of one department. 


“You can not make a change in the light oil depart- 
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ment,” Mr. McKay explained, ‘‘without it affecting the 
work of the men in the heavy oil department. A 
change on the light oil cut means that the heavy oil 
workers are going to have a different product on which 
to work.” 

So he calls in the men of these two departments be- 
fore he finally decides on the change. Previously he 
may call the men by telephone and ask them to re- 
port at a certain hour, at the same time telling what 
he has in mind. Then when the men begin to reflect 
on what they will say at the office, they concentrate on 
a subject that will be the only one considered. The 
notes they make and the thought they give will not be 
at random. 


WHAT MEN KNOW 


“Tt is peculiar,” McKay continued, “how much the 
men of one department know about others. Just let a 
change be suggested and immediately some man from 
another department will be telling what the change will 
mean to his department. There have been times when 
the facts presented have resulted in the proposed change 
not being made. At other times the change has not 
been carried out as contemplated but has been altered 
to meet conditions as presented. 

“In the greater number of instances, however, the 
change goes through as originally planned. But the 
conference of foremen and workmen of the depart- 
ments that will be affected is more valuable even then, 
for each man knows what to expect and how to shift his 
own work to meet the change. Then there is the value 
of attitude it gives a man. He realizes that he is fully 
considered in all changes. Instead of receiving orders 
that some change has been made, he has had the satis- 
faction of being present when the change was made 
and has the further satisfaction of knowing that his 
knowledge, experience and opinions have had a part 
in bringing the change about.” 

The kernel of the whole plan of handling men in the 
Pierce refinery gets back to a recognition of the fact 
that a refinery worker is not different from the work- 
man in any other activity. He wants work, expects to 
keep busy and hopes for promotion. Furthermore, he 
resents any action that smacks of imposition. 

“It used to be that the management of a refinery 
offered a severe prospect td the workman,” said Mr. 
McKay. ‘When a man made a mistake he thought first 
of what might happen to him and his job. Frequently 
he was punished by being laid off a few days, or he 
was put on other work of lower rank. That may have 
punished the man so far as the superintendent was con- 
cerned but it never brought any good to the company, 
for men resent such action and they have a way of 
venting their resentment. 


DRIVING AWAY FEAR 


“But worse than what such punishment may bring to 
a man to do when he is put back to work, or reduced 
in rank, is the fear it gives him. He hesitates to admit 
his mistakes. He hesitates to make any suggestions. 
He is simply a man who works under orders and seldom 
uses his imagination to better himself or his company. 

“It is a slow process to make capable workmen of 
men by flooding them with orders and instructions. 
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They may read bulletins and listen to instructions by 
they know they are not having the full consideration 
they feel they deserve. Orders and instructions do not 
get proper response. But give men a chance to work 
out their own ideas and present their ideas and they 
respond. Instead of following orders, they are putting 
their own ideas into practice.” 
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The safety program that has been worked out in the 
Pierce plant offers an example of how men will respond 
when given a chance to work somewhat from their own 
incentive. There is no safety department at this plant. 
When Mr. McKay became superintendent two years 
ago, reported accidents averaged 20 per month. That 





























figure stood for the year 1928, but for 1929, reported S 
accidents will not average three per month. There lett 
have been months when no accidents were reported and §f {ror 
no time lost from accidents. the 
cru 

SAFETY BY COMPETITION the 

Mr. McKay began to work on the matter of safety of } 
through his meetings of foremen, when they came to taki 
his office to consider some matter of changes in plant f ‘het 
operation. He put the matter of safe working methods § @" § 
up to his crews as a matter in which they were vitally T 
concerned. When he could find a period of two weeks (ras 
when there had not been an accident, he wrote letters | the 
to the foremen, complimenting them on the record and 7 
elc 





setting up what a fine thing it would be if the plant 


could have a whole month without a man being injured. Pi 
the 
He had a bulletin board set up on the plant yard, upo 


with each foreman listed. Opposite each name were 











spaces to give the record of the department for a month a 
in regard to accidents. The bulletin board put a com-§ 9; ; 
petitive spirit into the matter. Other bulletin boards ¢,,, 
are used for posting the literature furnished by insur- prol 
ance companies and safety organizations. These latter jp,, 
bulletins are the only definite instructions the men get ca 
as to specific ways of avoiding accidents. mor 
Another valuable finding in the conferences that take 1,5( 
place in the office is that of learning what men can do. T 
Several men have been given different work, at which whi 
they have been found proficient. When the men gatherff the 
to discuss some change in operation, Mr. McKay fre- ff line 
quently is surprised at what a man in the heavy olf port 
department or the treating department knows about sam 
some other department, light oils for instance. Theg ing 
man may be given his opinions as to what will takel per 
place in his department when a change is made else V 
where. crea 
the 


“We think we have a good man on heavy oil and ba 

learn that he is even better for the light oils,” McKay C 
put it. ‘So when there is opportunity he is changed = 
and we have improved both operation and _ products rey 
frequently by these changes. crea 


“Caution, of course, must be used in such changes," in ¢] 
some man will resent the change. A man coming 10" M cent 
the light oils to the heavy oils may be interpreted 4 T 


meaning the ousting of another man already m * he 
heavy oils. The one way to avoid this is to let time amg 78s 

. 4 j " 
practice assure a refinery crew that no one has any In 2 
¢ 


tention of forcing capable men out of their jobs by ™ 
troducing other men.” 
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The Over-Zealous Refiner 


FROM THE LAMP 
Standard Oil Company (New Jersey) 


WEAK gasoline market at the very peak of a 
A record breaking season of consumption, and a 
weaker fuel oil market, are the reflections of the 
industry to regulate its own operations in line with the 
market requirements. The overproduction of crude has 
hen translated by the refiners into an overproduction 
of gasoline. The oil industry, with its hundreds of 
thousands of investors, faces the peculiar situation of a 
record breaking consumption of products, yet with earn- 
ings far below those being shown by other industries 
that have not enjoyed a comparable gain in business. 

Since overproduction starts at the mouth of the well, 
let us see what the producer has done to prevent himself 
from earning a fair return on his capital and skill. In 
the first half of the year 1929, 45,000,000 barrels of 
crude went into storage and it is estimated that during 
the latter half of the year there will be a further addition 
of at least 15,000,000 barrels. This means that after 
taking care of every barrel of increased consumption 
there will be overproduced this year in the United States 
an average of 5,000,000 barrels per month. 

The principal product from crude oil is gasoline. 
Gasoline has to carry not only its own proportion of 
the cost of obtaining crude and refining it, but also must 
absorb the loss on the lower grade products which sell 
below the price of crude. With crude oil in such liberal 
supply, refiners in all districts disregarded statistics of 
the amount of finished products they would be called 
upon to supply in their locality and increased their runs 
toa greater extent than justified by the gain in con- 
sumption. The result was that throughout the first half 
of this year the primary problem of overproduction of 
crude was carried forward into the no less embarrassing 
problem of overproduction of gasoline. As a result, 
there was accumulated in this period in the Unied 
States 8,400,000 barrels of gasoline. In the first six 
months of the previous year the accumulation was 
1,500,000 barrels. 

The industry can find no fault with the manner in 
which sales of its principal product have mounted. Over 
the corresponding period of 1928 the demand for gaso- 
line in the first six months of this year, including ex- 
ports, showed an increase of 15.38 per cent, but in the 
same time refinery runs increased 11.28 per cent, result- 
ing in an increase in the total gasoline supply of 19.03 
per cent. 

Whereas total consumption, including exports, in- 
creased by 26,000,000 barrels in the first half of the year, 
the total supply, including imports, increased 33,000,000 
barrels. It is thus apparent that refiners, anticipating the 
gain in consumption, increased their refinery runs to a 
greater extent than was needed to meet requirements. 
An outstanding example of this is California, which in- 
creased its gasoline production 38 per cent against a gain 
In the c nsumption in the Pacific Coast states of 12 per 
cent. 

This situation emphasizes once again the fact that 
the only \jefinite and fixed factor the petroleum industry 
has to deal with is market demand, and that the over- 
Producti n of either crude or finished products cannot be 
forced into an increased consumption regardless of price. 
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Next Month 


N ADDITION to the usual interesting 
| ees carried in an ordinary issue, the 

October issue of THE REFINER & NATURAL 
GASOLINE MANUFACTURER will have several 
features of more than ordinary interest. 


The symposium of the annual meeting of 
the National Petroleum Association, which 
will be covered in person by George Reid, 
Associate Editor, always develops a large 
amount of extremely valuable information. 
Indications are this year that the meeting 
will hold an unusual interest. 


The Sixth International Petroleum Expo- 
sition at Tulsa, starting early in October, 
will show a number of exhibits of new or im- 
proved pieces of equipment used in the re- 
fining and natural gasoline manufacture. The 
October issue will give a complete report on 
this equipment, together with the story of 
the exposition—one of the biggest things in 
the oil industry. 


A complete review of refining operations in 
South America, written by a staff representa- 
tive who has been in South America since 
around the first of this year, will give for the 
first time the full picture of refining and 
natural gasoline operations in the Southern 
continent. Written by Roy E. Leigh, him- 
self an oil man who became identified with 
our staff January 1, this review will present 
something you will want to read. 


And in addition to these special features, 
the usual technical and practical articles that, 
we are told by our subscribers, make THE 
REFINER & NATURAL GASOLINE MANUFACTURER 
welcomed each issue. 





Editor 
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Temperature Control Increases 
Gasoline Plant Efficiency 


Greater Seminole area of Oklahoma, located one 

mile north of Seminole City, consists of three 
departments. On the same site with the absorption type 
natural gasoline plant is a booster compressor plant, a 
compression plant of the combination gasoline - gas lift 
type, and a high pressure fractionating unit. Each of 
these departments is operated as a distinct unit but each 
is dependent upon the other to some extent for its con- 
tinuous operation. 

The gas lift plant utilizes part of the dry or residual 
gas from the absorption gasoline plant, boosting it and 
gas from other sources to sufficient pressure to effect the 
flowing of nearby wells. This plant for the most part, 
compresses gas recycled through the wells, from which 
it extracts around 17,000 gallons of “compression” gaso- 
line, which must be further fractionated before it meets 
the specifications required by the company. Further, 


(create Oil Company’s Grisso plant, in the 


the compression plant gasoline production has a ten- 
dency to accumulate slightly off-color. To secure a 
stable product and reduce handling losses, etc., the plant 
is equipped with a Tulsa Type high pressure rectifying 
unit, applying 200 pounds pressure and with steam in 
the kettle. 

The compression plant; or gas-lift plant is the type 


extensively used in the Seminole area and involved the 
compression of the gas from the field in two stages. 
After being compressed in the low stage of the com- 
pressor the wet gas passes through a water cooled con- 
denser and the heavy or “low stage” gasoline is 
dropped out to pass into the accumulator. The non-con- 


Distillation unit at Carter Oil Company’s Grisso gasoline 
plant at Seminole... -.-. 


densed gases are then subjected to much higher pressure 
in the high stage of the machines. At the higher pres- 
sures, usually ranging around 300 pounds, the remainder 
of the gasoline is condensed out in the condensers and 
passed to the accumulator tank. The residue gas is then 
returned to the field for operation of the wells. The 
blend of low stage and high stage gasoline in the ac- 
cumulator tank which is in need of stabilization, is not 
weathered by steam as was the practice in the old days, 
but is conducted to the Tulsa Type fractionating equip- 
ment, where the redistillation and fractionation effects 
a clearing up of any discoloration and the removal of 
the undesirable lighter fractions. The fractionating 
equipment is also employed to rerun any gasoline from 
the absorption plant which may be off-color or not other- 
wise up to specification. However, its primary purpose 
is to serve the combination compression type of gas-lift 
and gasoline plant. The gas-lift plant consists of 10 
165 horsepower Bessemer machines. 


ABSORPTION PLANT 

Wet gas processed through the Braun type natural 
gasoline plant is efficiently scrubbed before passing 
through the 16 type ten 165 Bessemer compressors, from 
which it enters the coolers at 35 pounds pressure. There 
is a two-pound pressure drop between compressors and 
absorbers. The average volume of gas treated is about 
19 million cubic feet daily. Gasoline production averages 
between 2.0 and 2.5 gallons per thousand cubic feet, giv- 
ing the plant an average production above 56,000 gallons 
daily. 

Much of the efficiency of this installation is traced to 
the careful contrcl of temperatures throughout each 
step of the process. On August 5, which happened to 
be one of the hottest days of this year’s hot summer in 
this section of the country, wet gas was entering the ab- 
sorbers at 85°, which was an average for the 24-hour 
period. At 4 p. m., the hottest hour of the day, the at- 
mospheric temperature stood at 102° with the psychro- 
meter showing 80° west. The gas on that hour was 8/ 
degrees which was only seven degrees above the venti 
lated bulb of the psychrometer. Gas was leaving the 
absorber at a temperature of 90°. 

One of the most interesting and unusual features of 
the operation of this plant is the low temperature 0! 
the absorbing oil entering the absorbers. At 4 p. ™. 
with the atmosphere warmed to 102°, the oil leaving the 
battery of coolers recorded a temperature of 82° — only 
two degrees above the wet bulb temperature. 

The accompanying plant operation form indicates that 
the gas passing through the absorbers yielded an averagt 
of 2.43 gallons of gasoline per thousand cubic fett 
Residue gas leaving the absorbers, as shown by the 
method of charcoal analysis, contained but 11.7 gallons 
of gasoline to the million’ cubic feet, indicating that for 
the 24-hour period the plant lacked only 233 gallons 0 
being 100 per cent efficient in gasoline extraction. The 
residue gas is used in part to supply the gas /ift plant 
supplying fuel to the various oil field operations and a 
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large part of it is pumped into the dry gas lines of the 
company. Only a small percentage is going to the air 
through the regulation vent line. 

Leaving the absorbers the rich oil enters the heat ex- 
changers at a temperature of 103°, average 24 hours, 
and acquires in it passage through this equipment a tem- 
perature of 258°. From the heat exchangers it passes 
through the preheater, entering the still at 329°. The 
gravity of the charged oil leaving the absorbers is 39.9 
A. P. I.; carrying a saturation of 6.40 per cent. Dis- 
tillation is carried out up to 350°. Lean oil leaving the 
still shows a gravity of 36.6 A. P. I. carrying an enrich- 
ment of but .02 per cent at 350°. On this day, between 
8 a. m. and 6 p. m., the hottest part of the 24-hour 
period, the average wet bulb indicated 76 plus and the 
oil entering the absorbers averaged 80 plus —a differ- 
ence of a little less than four degrees. The relative 
humidity was 30 per cent. For the 24 hours the aver- 
age dry bulb temperature was 85°, and the wet bulb 
average was 73°, yet the average temperature of the oil 
to the absorbers was 82°. To secure this temperature, 
there is circulated at this plant, a million and a quarter 
gallons of water daily, over a tower which serves the 
oil coolers alone. Oil circulation, using mineral seal oil, 
totalled 659,961 gallons for the 24-hour period. 

The water used in this plant is furnished by the dis- 
trict water department and is furnished soft, filtered, 
and ready for use when received. All water and oil 
pumps are direct motor driven Gould centrifugal pumps. 
The power is furnished by the auxiliary power house, 
which contains four Bruce-McBeths, and two Bessemer 
gas engines, direct connected to General Electric alter- 


nators. 
FRACTIONATION EQUIPMENT 


Gasoline vapors leaving the distillation equipment in 
the Braun absorption plant are cooled in the knock out 
box at 200°, passing then into the gasoline condensing 
apparatus and thence to storage, or through pumps to 
the rectifying column for refractionation. 

In this high pressure fractionating column, operating 
at 200 pounds, the gasoline production from both the 
compression and absorption plants is stabilized to 10 
pounds vapor pressure. The installation differs from 
the usual type in that instead of the vapor coolers being 
placed on top of the column, the vapors are brought 
down from the top of the fractionator to near the 
ground level. Here they pass through two Jackson engi- 
neering Corporation type 15-20, size 30-40 coolers which 
are placed directly on top of a Tulsa Type 48 by 120 
inch horizontal accumulator. 

The liquid condensed through the use of this equip- 
ment is employed for reflux and is pumped back over 
the tower in quantities predetermined by the control 
engineer. This light material is pumped with a Dean 
Bros, 6 x 334 x 12 inch pump, which is built with very 
little clearance between the pistons and cylinder heads. 

The liquid level of the reflux in the horizontal ac- 
cumulator is maintained by use of a Fisher liquid level 
control. No trouble is experienced with the column in 
flowing over, etc., on account of the installation of the 
condenser equipment at ground level instead of on top 
of the tower. The operators at the plant report very 
satisfactory efficiency with this type of arrangement of 
equipment. The design lends to ease of control and 
accessability of the equipment. 














Exposition Will Be Attractive to 
Refining Division 
*[ Pesot Oklahoma.—What the sixth Internationa] 
Petroleum Exposition and Congress in Tulsa, Oc- 
tober 5 to 12, has to offer the refining and natural 
gasoline divisions of the petroleum industry will be dj- 
vided into two general classes. Records in the office of 
the exposition show that makers of the equipment used 
in the manufacture of petroleum products are again 
taking a great share of the space. It is the equipment 
to be on display that will form one of the classes of 
interest to this phase of the industry. 

The other will consist of displays in the scientific 
exhibits, the meetings of different groups and the activi- 
ties of the refining companies whose employes will be 
in Tulsa for conferences with headquarters executives, 

Although no definite announcement has been made, it 
is likely that there will be a meeting of the board of 
directors of the Western Petroleum Refiners Associa- 
tion during the exposition. 

Plans now under way are to bring jobbers of the 
Middle West to the exposition for a program. This is 
being sponsored largely by the refining branch of the 
industry. Refiners are especially anxious to have jobber 
customers visit the refining centers. The program will 
be one of practical subjects on selling. 

A session on the National Code of Marketing Practice 
by the American Petroleum Institute is also possible for 
the exposition or just prior to its opening. 

One of the leading exhibits of the scientific building 
will be that of the United States Bureau of Mines, 
which will show many of the products that are derived 
from natural gas. This will reveal how the cracking 
process by which the composition of natural gas is 
broken down to start the chemist on his search of many 
products that are derived from natural gas. 

This display will be in charge of representatives of 
the United States Bureau of Mines. The equipment and 
products for this were prepared and collected by tech- 
nicians of the Bartlesville station of the bureau. 

The annual first aid meeting, a feature of each exposi- 
tion, will draw many teams from refining and natural 
gasoline plants throughout the Mid-Continent area. This 
will be held this year October 10. Plans are being made 
now for the entry of at least 40 teams. The meet in the 
afternoon will be followed by a banquet in the evening. 

Dr. O. M. Smith of the Chemistry Department of the 
Oklahoma Agricultural & Mechanical College at Still- 
water, is preparing a lecture for students. It will be on 
the subject of petroleum technology and will be de- 
livered during the exposition. This will be one of the 
events of the new assembly building which is being 
provided this year. This building will be available for 
all meetings held at the exposition grounds. 

Those attending the exposition will have the benefit of 
reduced railroad fare by procuring a certificate at the 
time of buying transportation. Upon arriving in Tulsa 
the certificate must be deposited at exposition head- 
quarters for validation. When this has been validated it 
will entitle the holder to a reduced fare for his return 
journey. 

William B. Way, a former secretary of the Natural 
Gas Association of America, is now general manager 
of the International Petroleum Exposition and Congress. 
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1, YHILE California has long been the leading 
source of fuel oil in the United States, the Pa- 
cific Coast constituting the largest market for 

this commodity, its status is undergoing a change that 

will undoubtedly have a marked effect upon refinery 
cracking operations. With the advent of natural gas, 
the demand for industrial fuel oil in California is 
destined to show an appreciable decline. There are un- 
mistakable signs on the horizon that fuel oil contracts 





will not be renewed by numerous large consumers of 
that commodity, due to the fact that arrangements have 
already been consummated for the utilization of natural 
gas. According to those who are directly concerned with 
the marketing of industrial fuel oil on the Pacific Coast, 
the future of this formerly lucrative business presents a 
rather ominous aspect. On the other hand, however, the 
outlook for continued increases in demand for motor 
fuel will undoubtedly absorb an otherwise surplus supply 
of fuel oil through expanded refinery cracking facilities. 


In the early days of the California petroleum industry 
it was a difficult problem to dispose of fuel oil, and 
stocks of this commodity became unwieldy. Associated 
Oil Company was one of the first to study the possibili- 
ties of fuel oil as an industrial fuel and set about to 
create a demand for it. The experiences encountered by 
this company in popularizing fuel oil on the Pacific 
Coast offer numerous interesting and valuable lessons in 
the art of merchandising petroleum products. In those 
days, the greatest difficulty in selling fuel oil to prospec- 
tive industrial consumers was to convince them that its 
use was not hazardous. One instance of how this obsta- 
cle was overcome, cited by an official of Associated Oil 
Company recounted a_ public 
demonstration in an Arizona 
mining town that quickly con- 
vinced the spetcators that fuel 
oil presented little if any fire 
hazard. When all other means 
had failed to result in a con- 
tract, it was decided to hold a 
public demonstration whereby 
a bon fire was lighted and read- 
ily extinguished by pouring the 
contents of a barrel of fuel oil 
on the flames. Other methods 
used in those days to insure an 
outlet for surplus fuel oil sup- 
plies included furnishing ol 
burning equipment and agree- 
ing to split the amount of 
money saved over a certain pe- 
riod of time. It was such sales- 
Manship that gradually over- 


q 


eT | 


Ue seht: Seed & B 


aes a Be 


| 
| 


A Gulf Publishing Company Publication 





General Petroleum 





California Cracking Operations Due 
For Further Expansion 


By H. J. STRUTH 
Staff Economist 


came the prejudice against the use of fuel oil and 
converted a majority of industrial establishments 
west of the Rockies to its utilization. At one time, dur- 
ing a period of threatened shortage in crude supplies, it 
was necessary to obtain fuel oil from the Mid-Continent 
in order to meet existing contract requirements. Later, 
the influx of new crude supplies brought a period of 
overproduction of fuel oil that resulted in keen competi- 
tion at starvation prices. 


RECESSION 


The fuel oil situation in California is on the verge of 
a permanent recession from its former popularity as an 
industrial fuel. The building and completion of natural 
gas pipe lines to the industrial centers of the state, with 
the prospect of embracing additional territory in the 
near future, marks the beginning of a gradual but steady 
slump in the demand for this commodity. To be sure, 
numerous industrial communities, situated beyond the 
reach of natural gas pipe lines will continue to use fuel 
oil, but the immediate change that is taking place over 
a large area cannot but result in a drastic slump in the 
demand for fuel oil. Slowly, but steadily, the market 
for California fuel oil is waning, while surplus stocks 
will soon begin to reflect this condition. In the mean- 
while, definite plans for expansion in refinery cracking 
facilities contemplate absorbing the slack created by the 
lessening demand for fuel oil, with the prospect that 
eventually California will rank with Texas as the largest 
producer of cracked gasoline in the country. 

In a period of surprisingly short duration California 
refineries have installed sufficient cracking units to in- 
crease the yield of gasoline from an average of 23 per 
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cent to 29 per cent, while the records show that the out- 
put of cracked gasoline has been doubled within the last 
12 months. At the rate cracking equipment is now being 
installed in California refineries, it is believed that re- 
sults during the summer of 1930 will increase the yield 
of gasoline from crude to an average of nearly 35 per 
cent. In this connection, it is well to mention that the 
El Segundo refinery of the Standard Oil Company of 
California is being greatly enlarged and plans are in 
process to install additional Dubbs cracking stills. When 
completed, this refinery will be the largest in the United 
States and is expected to materially increase the quantity 
of cracked gasoline produced in California. Until re- 
cently, California refineries were credited with a total 
cracking capacity of 143,950 barrels, while total crude 
capacity was rated at 875,000 barrels daily. In order to 
cope with the problem of a declining fuel oil demand and 
also the increasing popularity of anti-knock gasoline, it 
is a foregone conclusion that refiners in California will 
continue to expand their cracking facilities throughout 
the balance of this year and throughout 1930. Where 
formerly it was claimed by many that California would 
not become an important factor in the production of 
cracked gasoline, due to the necessarily large demand 
for fuel oil, it is now apparent that this condition has 
been reversed. 


ALREADY TOO MUCH GASOLINE 


Of particular importance to the refining industry of 
California is the probability that as cracking facilities 
are expanded, the supply of gasoline will be in danger 
of becoming excessive. Even now, on the basis of nor- 
mal current requirements, it is noted that California 
refiners are running crude to stills at an excessive rate. 
In a recent survey of the refining industry of the United 
States, the writer mentioned the fact that California and 
Texas were chicfl, responsible for the production of ex- 
cessive supplics of gasolin,. Results for the first six 
months of this year show that California refineries have 
processed an excess quantity of crude aggregating about 
5,600,000 barrels. Normally, runs to stills should have 
aggregated about 110,059,000 barrels, while actual runs 
during the first half of this year amounted to 115,657,- 
000 barrels. With additional expansion of cracking 
facilities in progress, it becomes apparent that extreme 
caution is necessary to the prevention of an even more 
unwieldy situation there. This prompts the conclusion 
that as cracking facilities are expanded, the demand for 
crude must necessarily be proportionately reduced. As it 
is, stocks of California gasoline are considerably above 
normal and unless its present rate of production is cur- 
tailed market values will reflect the condition of over 
supply. 

Since there are now 51 refineries in operation in Cali- 
fornia, as well as 138 natural gasoline plants, it is 
obvious that any radical changes in operations must 
necessarily involve collective study to maintain a reason- 
able state of equilibrium. While all of the refineries in 
that state are not expected to adopt the cracking process, 
it is significant that only 15 plants now employ this 
means of producing gasoline. From information ob- 
tained on the Pacific Coast, it is anticipated that quite 
a number of refineries are preparing to install cracking 
units. Thus, where there are now but 15 plants utilizing 
the cracking process, there will probably be from 25 to 
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30 in this class by next summer. This means a lower 
potential supply of fuel oil and a consequently greater 
supply of gasoline. While any material increase in the 
production of cracked gasoline will have a favorable 
influence upon the natural gasoline industry of Califor. 
nia, the final outcome will depend for the most part 
upon the ability of California refiners to maintain stil] 
run schedules in conformity with actual market require- 
ments. If still runs of crude are not reduced proportion- 
ately with the increase in gasoline yields, the supply 
will mount to a point where neither the refiner or the 
natural gasoline manufacturer will be able to show a 
profit. 

With the outlook for continued gains in light oil pro- 
duction in California, as a result of deep-sand dis- 
coveries, it begins to look as though the older heavy oil 
fields will continue to lie dormant as they have during 
recent times. High gravity crudes are finding a favor- 
able demand among California refiners and are instru- 
mental in increasing the yield of gasoline from crude. 
This, coupled with the advent of increased cracking, is 
destined to place California in the forefront as a sup- 
plier of the nation’s motor fuel requirements. With an 
unlimited supply of light crude available for future 
needs, and definite plans afoot to expand gasoline manu- 
facturing facilities, it is apparent that the industry must 
eventually face even greater competition from this 
source of supply. Even at present high tanker rates, it is 
noted that increasingly large volumes of California gaso- 
line are being dumped upon Eastern markets. Naturally, 
the program outlined above will exert a more marked 
influence upon the nation’s gasoline markets in the fu- 
ture. Light crude produced in California is revolution- 
izing the refining industry of that state. It means im- 
proved refinery operation, greater recovery of gasoline, 
and — to the industry in other parts of the United States 
— increased competition. 

A concluding consideration in connection with future 
competition of California gasoline with that of other 
refining centers of the United States is Venezuela. 
Under present conditions, involving high tanker rates 
from the Pacific Coast to the Eastern seaboard, it 1s 
well known that gasoline produced in Venezuela, South 
America, can be put down on the Eastern seaboard at a 
distinct price advantage over California gasoline. This 
is a problem that is causing no little concern among 
refiners and marketers of the Pacific Coast. However, 
the near future may witness some radical changes in 
this respect that will enable California refiners to enter 
into more active competition than is generally believed. 
In the final analysis, it must be conceded that present 
plans for expansion in both refinery capacity and crack- 
ing facilities is bound to create a supply of gasoline far 
in excess of Pacific Coast requirements, that must neces 
sarily find an outlet in competitive markets. The po 
tentialities of California are enormous both from the 
standpoint of crude supply as well as gasoline supply 
and the aggressiveness of the companies comprising this 
important unit of the industry insures a continuation 0! 
expanded outlets for the growing volume of these com 
modities. Fuel oil will continue to be classed as a lea¢- 
ing product of California refineries, but the ebb in its 
utilization on the Pacific Coast will be counter-balanced 
by a greater available supply of gasoline which will find 
a definite outlet in other sections of the United States. 
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Texas and California Lead in 
Refinery Capacity 


Two Districts Have Approximately Half of Operating Plant 
Capacity and Produce 40 Per Cent of Gasoline 


By GEORGE REID 
Associate Editor 


refineries, about one-half of the crude charged 

to stills, and over 40 per cent of the gasoline 
produced in this country is the contribution to the 
total work of the refining industry by the two manu- 
facturing districts of California and Texas. Of the 
total rated refinery capacity these two districts have 
45.7 per cent. and of the total present operating ca- 
pacity, 49.6 per cent. Over 37 per cent. of the crack- 
ing capacity of the industry in this country is in- 
stalled in these two leading districts. 

The two districts combined have a rated operating 
refinery capacity of 1,651,760 barrels while the total 
capacity operating in this country is 3,325,890 bar- 
rels. California and Texas have 129 refineries. The 
combined cracking capacity is 623,900 barrels, 
against a total for the United States of 1,657,400 bar- 
rels. In June of this year, according to latest avail- 
able figures from the Bureau of Mines, the total gas- 
oline produced in California and Texas was 14,717,- 
000 barrels, which is 41.33 per cent of the total gas- 
oline production for that month in this country. In 
contributing 1,838,000 barrels of kerosene in June, 
the two districts totalled 37.29 per cent. of the kero- 
sene produced by American refineries. 

California with 11,675,000 barrels of gas oil and 
fuel oil production and Texas with 7,860,000 barrels 
of the same products made a total of 19,535,000 bar- 
rels, which is 52.5 per cent. of the fuel oil and gas 
oil produced in the United States. 

With a combined production of 734,000 barrels of 
lubricating oil these two districts contributed 24 per 
cent. of the total production in June. At the same 
time the East Coast district produced 30.36 per cent. 
of the lubricants, and the Appalachian district 21.31 
per cent. Thus the four districts mentioned make 
approximately 75 per cent. of the lubricants in this 
country. 

Average Bureau of Mines and American Petro- 
leum Institute figures indicate that the crude 
charged to stills in the combined districts of Califor- 
nia and Texas are usually very close to 50 per cent. 
of the crude runs of the industry in this country. 


| PPROXIMATELY one-third of the operating 


CALIFORNIA REFINING 
Although California has been a refining state since 


the first commercial production was exploited, it was 
not until 1922 that the refining industry on the West 
Coast received that impetus which was to accelerate 






expansion of refineries to the end that the state 
would in the next few years occupy first position and 
lead the rest of the country in capacity of its plants. 
Refining has developed along with the growth of the 
state as a producer of petroleum. 

Prior to 1922 California imported foreign crude for 
its refineries, and since these plants could not supply 
the state’s comsumption requirements, the gasoline 
supply was supplemented with the product of East- 
ern refineries. That year marked the turning point, 
and not since 1922 have California refineries im- 
ported foreign oil. 


CALIFORNIA LEADS 

In recent years California has remained the lead- 
ing refining state in volume of crude processed. It 
occupied third place in 1921, moved up to first place 
in 1922 and has remained there. Expansion soon 
reached the point where West Coast refiners became 
a world factor in marketing petroleum and its. prod- 
ucts. During recent years California gasoline and 
kerosene, has penetrated many foreign markets pre- 
viously served exclusively from other refining areas. 

With refining capacity nearing one million barrels 
daily in California, some authorities are inclined to- 
ward the opinion that the state has expanded to the 
maximum commensurate with economic conditions. 
Future expansion, however, is contingent upon the 
price situation as regards gasoline delivered on the 
Eastern seaboard and the growth and development 
of foreign markets for its refined oils, since supply 
is far in excess of local consumption requirements. 

With 70 refineries, including those shut down, 
California has a rated capacity of about 920,000 bar- 
rels daily. At present there are in the state, 52 op- 
erating refineries owned by 31 companies, with an 
aggregate rated operable capacity of 882,760 barrels. 
Bureau of Mines figures for June indicate that the 
companies charged crude at about 81 per cent. of 
capacity rating. 

WORK FOR LOW GASOLINE YIELD 

Due to the peculiar nature of California crudes the 
early refineries were designed for large crude oil ca- 
pacity with the minimum of processing, which con- 
dition influenced the remainder of the industry in 
the acceptance and extensive employment of the 
tube still. Low yields of high grade anti-knock gas- 
oline were secured with some kerosene, lubricants, 
and much fuel oil, which latter commodity brought 
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nice profits to refiners until the overproduction of 
crude in 1923-24. The following year conditions 
changed as to fuel oil prices and California refiners 
began seriously investigating the cracking process 
for the purpose of securing higher yields of gasoline. 


ADOPTION OF CRACKING 


California began to adopt cracking in 1925. In 
that year, however, the production of cracked gas- 
oline was only 245,000 barrels, or an average of 680 
barrels daily. The injection of the cracking coil into 
process methods was accompanied by much research 
work on the part of the leading companies, especially 
in treating. During this same period the contact 
clay treatment for gasoline, kerosene and lubricants 
was perfected. It is interesting to note that Cali- 
fornia refiners have ever been receptive toward the 
new processes in the industry, for some of the 
earliest vapor heat exchangers, distillate to crude 
exchangers, pipe still distillate equipment and 
multiple steam bubble towers can be traced as far 
back as 1916. The cracking unit came, as previous- 
ly stated, only when fuel oil prices dropped to the 
point where cracking gasoline was the more profit- 
able method of processing. 

During the past four years cracking in California 
has been increasingly employed but not with the 
same acceleration as in various other refining dis- 
tricts. In 1928 California produced 7,205,000 barrels 
of cracked gasoline, or at the rate of 19,739 barrels 
daily. In June, 1929, the daily production of cracked 
gasoline in this state was 29,600 barrels, as compared 
with 680 barrels in 1925. 

Cracking capacity in California is not found in the 
proportion of cracking capacity to skimming ca- 
pacity as is prevalent in other refining districts. 
With a rated operating crude capacity of 882,760 
barrels there is only 164,200 barrels cracking ca- 
pacity. Out of 52 operating plants only 14 are 
equipped with cracking facilities. Eleven of the re- 
fineries so equipped are operated by the major com- 
panies. 

Six major companies have all but 7500 barrels of 
the total cracking capacity of the district as follows: 





Barrels 

General Petroleum Corporation ........... 3,000 
EE Pe MEY ons a cece mectceesics 27,500 
I nas 6p cbs nt cece ascecie 57,000 
Standard Oil Company of California....... 42,500 
I EOE aca kc ectbeccevecs 6,200 
Union Oil Company of Cal. ................ 20,500 
ate Da dn as wld wales 156,000 


The seventh major company, Associated Oil Com- 
pany, has no cracking equipment. Those companies 
other than the majors which crack are as follows: 





Barrels 

Hercules Gasoline Company................ 1,500 
mem Gerace (i Company... .. oc 6s cc. cc cecs 3,000 
Western Oil & Refining Company.......... 3,000 
EET ER Sik SE ER ea PR Ra 7,500 
Grand Total cracking capacity........... 164,200 


Among the cracking installations in use on the 
West Coast there are some processes not yet well 
In addition to the pop- 


known in the other sections. 
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ular processes such as Cross, Dubbs, Jenkins and 
Holmes-Manley, Shell Oil Company, for example, js 
working with a process which it lists as Converter 
with a capacity of 3000 barrels. Standard Oil Coie 
pany of California is working with a process known 
as Digester, and Union Oil Company at Wilming- 
ton, California, is conducting process eperiments 
with its Carborundum unit or 3000 barrels capacity 
and its Leintz- unit, 2500 barrels. These are «ll four 
new processes appearing on the annual survey of the 
Bureau of Mines for the first time in January 1929, 


CONCENTRATION IN SOUTHERN CALIFORNIA 


Due to the abundance of oil production in South- 
ern California, and the fact that this area provides 
a larger local retail market, and due to the proximity 
of the harbor facilities at San Perdo, the refining 
industry in California is concentrated in the Los 
Angeles Basin. Of the 52 operating plants in the 
state, 32 are located in the basin area. The total 
rated operating capacity of these 32 plants is 584,100 
barrels, or approximately 100,000 barrels more capa- 
city than the Gulf Coast area of Texas. Of the total 
cracking capacity for the state of 164,200 barrels, 
121,500 barrels capacity is employed by 11 refineries 
in the Southern part of the state. 


Northern California has 20 refineries with a total 
crude capacity of 298,660 barrals daily, and a total 
cracking of 42,700 barrels. The ratio of skimming 
and cracking capacity in Southern California to that 
of Northern California is largely similar to condi- 
tions prevailing in the Texas refining district, which 
is second only to California in crude charging capa- 
city of its refineries. 


No recent expansion or new building programs 
have been announced in the West Coast refining dis- 
trict. The largest regning enterprise this year was 
the completion of General Petroleum Corporation’s 
30,000-barrel skimming plant at Watson. A small 
skimming plant in the Santa Fe Springs territory 
has been erected with a capacity reported at 1500 
barrels. Western Oil & Refining Company has or- 
ganized a subsidiary company known as the West- 
ern True Vapor Phase Corporation, which is build- 
ing a large vapor phase cracking plant of Petroleum 
Conversion type on the same site with Western Oil 
& Refining Company’s Wilmington refinery. A 
number of installations of vacuum distillation equip- 
ment for the processing of lubricating oils have been 
made among the major refineries, but these added 
nothing to the crude processing capacity of the 
state. It is expected that expansion in the im- 
mediate future will come through additional crack- 
ing equipment and modernization of skimming facilt- 
ties with certain companies, rather than through the 
erection of additional complete refineries. 


REFINING IN TEXAS 


While the crude charging capacity of the Cali 
fornia refiining district is larger than that of Texas 
and thus becomes the leading refining district in this 
country, Texas, paradoxically, operates a greater 








SEPTEM ER, 1929 














SEP 





num 
man 
olin 
Tl 
para 
duci 
such 
and 
paci 
Coas 
of re 
men’ 
area: 
aban 
each 
creas 
prov 
the ¢ 
W 
not { 
cies 
chan 
invol 
Texa 
ble ¢ 
alloc 
terio! 
or re 
state. 
large 
plete 
gram 
Wi 
tral 7 
14 re 
as Op 
pacity 
terior 
290,01 
with 
city 0 
On 
14 re 
charg 
Gulf | 
SO eq 
cracki 
refine: 
cracki 
It i 
proces 
grade 
a larg 
accour 
smalle 
duce 
ever, < 
and 1! 
Cessin; 
more 
war 
£asolis 
Produc 
Texas, 





, 1929 


and 
2, is 
‘ter, 
om- 
wn 
ing- 
ents 
city 
‘Our 
the 
9. 


TA 


ith- 
ides 
ity 
‘ing 
Los 
the 
otal 
100 
:pa- 
otal 
els, 
ries 


otal 
otal 
ing 
hat 
ndi- 
nich 


pa- 


ums 
dis- 
was 
yn’s 
nall 
ory 
500 
or- 
est- 
ild- 
um 
Oil 
A 
1ip- 
een 
ded 
the 
im- 
ck- 
~ili- 


the 


ali- 
xas 
‘his 
iter 


SEPTEM BER, 1929 


number of refineries; operates over five times as 
many cracking units, and produces a little more gas- 
oline than does the California district. 

The growth of the refining business in Texas 
parallels the development and exploitation of its pro- 
ducing territories. However, the various districts 
such as Central and North Texas, the Panhandle 
and West Texas have not expanded in refining ca- 
pacity with the same rapid strides as has the Gulf 
Coast. Sporadic or temporary increases in number 
of refineries and capacity have followed the develop- 
ment of North, Central and West Texas producing 
areas, but in each case there has been a subsequent 
abandonment of plants and lowering of capacity in 
each of such districts when crude production de- 
creased or when sufficient pipe line facilities were 
provided to carry crude to other sections, notably 
the Gulf Coast refining district. 

West Texas with its 27 operating refineries may 
not forfeit so much in capacity through such tenden- 
cies or influences chiefly by reason of an apparent 
change in policy of certain major companies which 
involves the erection of plants in that territory. The 
Texas Company, Gulf Refining Company and Hum- 
ble Oil & Refining Company, for example, have all 
allocated the processing of large quantities of in- 
terior Texas crude production to newly purchased 
or recently erected refineries in various parts of the 
state. At the same time, however, these and other 
large refiners in the Gulf Coast region have com- 
pleted or are completing extensive expansion pro- 
grams at the terminals of their various pipe lines. 

With 27 plants in West Texas, 36 plants in Cen- 
tral Texas, North Texas and the Panhandle, and with 
l4 refineries in the Gulf Coast territory, all reported 
as operating, Texas has a total rated operating ca- 
pacity of 769,000 barrels daily. The 63 plants in in- 
terior Texas, however, have a total capacity of but 
290,000 barrels daily, and only 25 plants are equipped 
with cracking facilities with a total cracking capa- 
city of 84,700 barrels. 

On the other hand, the Gulf Coast region with its 
lf refineries is credited with a total rated crude 
charging capacity of 479,000 barrels.. All but three 
Gulf Coast refineries are cracking and the refineries 
80 equipped contribute 375,000 barrels to the total 
cracking capacity of the state. Thus, there are 36 
teineries in this major refining area having a total 
tracking capacity of 459,700 barrels daily. 

It is this extensive employment of the cracking 
process in Texas, coupled with the fact the average 
grade of oil processed through refinery stills yields 
‘larger gasoline fraction per barrel of crude, which 
accounts for the fact that Texas, with somewhat 
smaller rated operating capacity can and does pro- 
duce more finished gasoline than California. How- 
‘ver, a check of gasoline production figures for 1927 
and 1928 indicates that California through the pro- 
cessing of much more crude oil daily, contributes 
More straight run gasoline to the marketed total, 
#8 a rule, than does Texas. Production of cracked 
fasoline in Texas is three to four times greater than 
Production of cracked gasoline in California. In 
Texas, 49 per cent. of gasoline produced is cracked, 
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while in California only 12 per cent. of total gas- 
oline produced is made by the cracking unit. 


Concentration of refinery capacity on the Texas 
Gulf Coast, due principally to the excellence of har- 
bor facilities at Houston and Port Arthur and Beau- 
mont, rather than density of population, brings about 
a condition similar to the concentration of refining 
in Southern California, the difference being that 
there are less refineries in the Gulf Coast area than 
in interior Texas. The manufacturing units, how- 
ever, are much larger. 


RESEARCH RESULTS 


With the establishment of large refining units in 
the Gulf Coast area by many of the major refining 
companies the district became a research laboratory 
dealing with processing a large variety of crudes, 
both domestic and foreign, as well as the production 
of practically every known petroleum product. 
Through the efforts of technicians and scientists 
working on the perfection of processes in this area 
the industry has been aided materially in its ad- 
vancement. The Gulf Coast is the birth place of 
the Holmes-Manley cracking process. Much early 
working in the development of the Tube & Tank 
process was performed at Baytown. The DeFlorez 
vapor phase cracking unit, controlled by Gulf Re- 
fining Company and The Texas Corporation, al- 
though perfected in the East Coast district, may well 
be credited to the Gulf Coast where the earlier ex- 
periments were conducted. Dr. A. M. McAfee’s im- 
portant work in perfection of a process for the manu- 
facture of cheap aluminum chloride which is em- 
ployed in the manufacture of both gasoline and lub- 
ricating oils, and which will be of material impor- 
tance of several other industries, was conducted in 
the Port Arthur plant of The Gulf Refining Com- 
pany. Vacuum distillation of lubricating oils has 
been studied by Gulf Coast refiners for years. Con- 
tributions from technicians working in the reduction 
of corrosion or experienced in the refining of many 
of crudes, have been of invaluable assistance to the 
industry. Developments in distillation, fractiona- 
tion, lubricant and grease manufacture, and other 
special products and processes have evolved from 
the research laboratory of the refining industry on 
the Gulf Coast which was brought into being 
through the necessity of required knowledge after 
the establishment of the large refiineries in this 
area. 

The 14 operating refineries in this area with a total 
rated capacity of 479,000 barrels daily has at present, 
average daily through-put of well over 400,000 bar- 
rels. The remaining 63 plants in interior Texas have 
been averaging around 125,000 barrels daily during 
the first part of August. This ratio usually prevails; 
there being two and a half to three barrels of crude 
refined in the Gulf Coast to one barrel processed in 
the interior Texas plants. 


PRESENT EXPANSION 


Future expansion of refining capacity in Texas is 
highly probable, although there will be some further 
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readjustment of capacity in West 
Texas. During recent weeks in that 
territory for example two of the re- 
fineries at Pyote have shut down, 
while the third at that point has re- 
duced crude runs greatly. Late in 
August Simms Oil Company at Dal- 
las shut down its plant there for 
few months. In the Panhandle 
region, Phillips Petroleum Company 
is enlarging its refinery from 10,000 
to 15,000 barrels through the addition 
of more equipment. At Wichita Falls, 
Victory Petroleum Company has 
purchased the old Boardman .Oil 
Company plant and will enlarge it. 
During recent weeks The Texas 
Company has started operating its 
two new refineries at El Paso and 
San Antonio. Gulf Refining Com- 
pany is well under way with its 
Sweetwater refinery. 

In the Gulf Coast district, Shell 
Petroleum Corporation started oper- 
ating its new plant on the Houston 
Ship Channel, completing construc- 
tion much sooner than was antici- 
pated by the industry, as the general 
belief was that this large plant would 
not become a market factor until the 
first of next year. Further increase 
in capacity in this district may come 
through the proposed refinery of the 
Globe Oil & Refining Company at 
Corpus Christi, and the proposed 15,- 
000-barrel plant of the Tidal Oil 
Company at Houston. Continued ad- 
dition of cracking facilities is prac- 
tically always under way at one or 
more of the large plants of the major 
companies. At present Humble Oil 
& Refining Company has announced 
the erection of a 5000-barrel hydro- 
genation plant at Baytown. The 
Texas Company is building one of 
the new DeFlorez vapor phase crack- 
ing plants at Port Arthur, and is 
reconditioning equipment at the 
Houston refinery (formerly Galena 
Signal Oil Company of Texas). Pure 
Oil Company is now operating its 
Gyro vapor phase units at Smiths 
Bluff. The six new Holmes-Manley 
cracking units of 3000 barrels ca- 
pacity each, are rapidly nearing com- 
pletion at Gulf Refining Company’s 
Port Arthur plant. There have been 
no recent announcements of import- 
ant expansion programs in the Gulf 
Coast district and such work in the 
immediate future may come mostly 
through modernization of existing 
equipment and expansion of cracking 
facilities and additional vacuum dis- 
tillation equipment. 


CALIFORNIA REFINERIES 


Crude 

Capacity 

Company and Location Bbls. 

American Refining Company, Hynes.... 5,000 

Associated Oil Company, Avon.......... 60,000 

Associated Oil Company, Watson........ 15,000 
California Northern Petroleum 

nee Ce oo ack c wkne Bie diss o's 150 


Capital Crude Oil Company, Santa Paula 160 
Dominion Oil Company, Roadamite..... 750 
Edington-Witz Refining Company 

Signal Hill 
Eureka Refining Company Los Angeles.. 
General Petroleum Corporation 

i SS ok ncn ab capedienes «ace eee 
General Petroleum Corporation, Lebec. 12,000 
General Petroleum Corporation, Olinda... 3,000 
General Petroleum Corporation, Torrance 30,000 


5,000 
3,000 








Gilmore Oil Company, Vernon.......... 5,000 
Gilmcre Oil Company, Los Angeles...... 1,000 
Hancock Oil Company, Long Beach..... 12,000 
Hercules Gasoline Corporation, Vernon... 6,000 
Holly Oil Company, Huntington Beach.. 2,600 
Lake View Oil & Refining 

ORR PCr eT ORT ere 3,000 
McMillan Petroleum Corporation, 

Ss BRE ere rrr 8.000 
Marine Refining Corporation, Los Angeles 10,000 
Olympic Refining Company, Signal Hill.. 5,000 
The Paraffine Companies, Emeryville.... 1,200 
Pioneer Paper Company, Los Angeles.... 500 
Richfield Oil Company, Watson......... 60,000 
Richfield Oil Company, Hynes.......... 55,000 
Richfield Oil Company, Bakersfield..... 2,000 
Richfield Oil Company, Los Angeles...... 4,000 
Rio Grande Oil Company, Vinvalle..... 10,000 
Seaboard Petroleum Corporation, 

ee IS Sa Nala area ad 6:4 0yad 2,500 
Seaside Oil Company, Ventura.......... 4,000 
Seaside Oil Company, Summerland...... 2,000 
Shell Oil Company, Martinez........... 35,000 
Shell Oil Company, Watson............ 51,500 
Shell Oil Company, Coealinga............ 3,500 
Shell Oil Company, Dominguez........ 
Standard Oil Company of California, 

8 BR RS Se eee 100,000 
Standard Oil Company of California 

te Se ee. ad ghia b ed dcies's 100,000 
Standard Oil Company of California 

OS SREP rr ete eee 
St. Helens Petroleum Company, Pico.... 3,500 
The Texas Company, Watson........... 30,000 
The Texas Company, Coal'nga.......... 1,500 
The Texas Company, Fillmore.......... 5,000 
Union Oil Company of California, Oleum 27,500 
Union Oil Company of California, Brea.. 6,000 
Union Oil Company of California, 

I od ors Ses cécdicecénee bees 55,000 
Union Oil Company of California, 

an 6 SV KR AEN DERS RATS 900 
Union Oil Company of California, Maltha 5,000 
Union Oil Company of California, Avila.. 10,000 
Vernon Refining Company, Vernon...... 3,000 
Western Oil & Refining Company, 

OM PO ra eer ee 10,000 
Western States Petroleum Corporation, 

i co dv aek bea bs Gkmeb oe eee s 2,500 
Wilshire Oil Company, Vernon......... 25/000 

Total California Capacity.............882,760 
Southern California— 

es I 215 dn bi4bs 6 6S dee RK Hee Wis <8 6 584,109 
Northern Cal:fornia— 

i errs Pere 

ee en | TE ee Pen 882 760 

111 Plants 


33° Plants 
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Type 
S 


S-L 


a 


PUDDO>> MUL 


>DN 


Comp. 
Comp. 
Top 

Comp. 


Comp. 


Cracking 
Capacity 
bbls. 


3,000 


1,500 


15,000 
12,500 


3,000 


16,000 

3,000 
17,000 
21,000 


20,000 


5,000 
1,200 


15,000 
3,000 
2,500 


3,000 


164,200 
1121,500 


242,700 





164,200 


TEXAS GULF COAST REFINERIES 


Crude 
Capacity 

Company and Plant Location— Bbls. 
Crown Central Petrcleum Corporation, 

ee Oe re er CAP OE Seer 5,000 
Deepwater Oil Refineries, Inc., 

Ba RE AE Oe ea eee 2,500 
Gulf Refining Company, Port Arthur... .125,000 
Houston Terminal Refining Company, 

NN 8 SViet enw 6 wae f.a.ck wk $-00bs.< 6% 500 
Humble Oil & Refining Company, 

NE ie) dca ras Gata beaten vinh sn 6058 100,000 
Humble Oil & Refining Company, 

ON RES Cerne > Fe ee 15,000 
Magnolia Petroleum Company, 

NS PR EAT eee fae Ce aes 30,000 
Pure Oil Company, Nederland.......... 30,009 
Sheli Petroleum Corpcration, Housien.. 20,000 
Sinclair Refining Company, Houston.... 23,000 
Terminal Oil & Refining Company, 

OR GOON soe Gb- as. (anon be baks oc 0d's.6 3,000 
The Texas Company, Houston ........ 20,000 
The Texas Company, Port Arthur....... 60,000 
The Texas Company, Port Neches...... 20,000 


ae on owt fee wre al eal 479,000 
14 Plants— 


11 Plants with cracking. 


Ty pe 


S.L.&C. 


S&L 
Comp. 


Asph. 


S.L.&C. 


S&C 


C omp. 


Bbls. 
Cracking 
Capacity 


5,000 
70,000 


110,000 
15,000 
44,000 
16,000 
10,000 
20,000 


1, som 





Type 


Own-V.P, 


Jenkins 


Black 
Cross 


Jenkins 


Dubbs 
Converter 
Dubbs 
Dubbs 
Dubbs 


Digester 
Dubbs 


Holmes- Manley 
Cross 


Cross 
Carborundum 
Lientz 


Jenkins 


Type 
Holmes- Manley 


Buerger 


Tube & Tank 
Tube & Tank 
Cross 
Cross-Gyro 
Dubbs 


Isom 


enkins 
Tube & Tank 


4,000 
79,200 Holt es- Manley 


375,CL0 
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Flashing in Exchanger Allows 
Distillation in One Pass 


FTER operating its old shell | 
still battery at its El Paso 
plant since May, 1919, Rio 
Grande Oil Company recently com- 
pleted reconditioning and enlarging 
ilk which converted the old re- 
fnery into a modern skimming plant 
installation. The new plant is of the 
single - flash tubular retort type, 
equipped with two bubble tray frac- 
tionating columns. The addition of 
the new equipment of late design 
effected an increase in rated capacity 
from 65,000 to 90,000 barrels, or 
more, monthly. Improvements at the 
El Paso plant were carried out as 
part of a scheduled program of ex- 
pansion in all of the R‘o Grande O11 
Company’s plants. At Phoenix, Ari- 
zona, its plant was converted from a 
500-barrel batch type installation to a 
1000- barrel continuous operation 
plant by the addition of a large 
bubble tower and auxiliary equip- 
ment. At Vinvale, California, the 
skimming plant was _ reconditioned 
and two Jenkins cracking units in- 
stalled. The completed program gives 
the company three modern refineries 
with a total capacity of 10,000 bar- 
rels daily. 





Rio Grande Oil Company _pio- 
neered in refinery operation in West 
Texas when it began operating its 
skimming plant at El Paso in 1919. 
At this time crude oil was shipped 
by tank car from Burkburnett. Dur- 


ing the past 10 years, however, crude ow 3,000-berrel tube 


* wage," 








still at Rio Grande Oil Company's El Paso refinery which 


production has been obtained closer to replaced the battery of five shell stills after 10 years of continwous service. 


the plant. Where Burkburnett crude 

was once brought to the refinery, oil is now derived 
‘rom the fields of Southeastern New Mexico, the fields 
in Winkler County, and the company’s own pool, which 
it is deve ‘loping a little northwest of Pecos in Loving 
County. Winkler County crude is delivered to the plant 
tank farm by the Pasotex Pipe Line Company. Sweet 

crude from the Loving County pool is shipped into the 
refinery by tank car and held in separate storage until 
ready for iti e The crude comes from the Dela- 
Ware sand, and has a large lubricating oil content. It 
yields Sweet gasoline to the extent of 30/32 per cent. 
The Winkler County oil yields from 25 to 28 per cent. 
Sasoline ; kerosene, five per cent.; gas oil, 20 per cent., 


and a low cold test fuel oil of 17/18 degrees A. P. I. 
gravity. 


FLASHING 

While the new installation is primarily a single-flash 
distillation system, double flashing is accomplished by 
means of preheating the crude through exchangers and 
removing a stream of light gasoline from the first sep- 
aratory device. Crude is charged to the tube still for the 
second heating. Cold crude is charged to the heat ex- 
changers with a Byron-Jackson centrifugal pump driven 
by a G.E. motor. Exchangers are the late type South- 
western with six external loops provided to take care 
of expansion. In the 12 passes through the exchange 
equipment the crude is preheated to 270°. At this tem- 
perature, the oil is taken to combination evaporator and 
fractionator. In the lower section or separator, the resi- 
due accumulates and is removed under automatic liquid 
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Two combination evaporator—fractionating columns handling 

vapors from 3,000 barrels of Winkler County crude daily. A 

light stream of gasoline is removed from the smaller tower 
after crude is preheated in exchanger equipment. 


level and rate control. The light gasoline vapors evolved 
at this temperature pass upward through the fractionat- 
ing sect on of the evaporator which is equipped with a 
series of seven bubble trays. Ray gasoline is pumped 
back over this section of the tower as the reflux media 
to aid in rect fication, and in just sufficient quantity to 
maintain a top-tower temperature of 210°. The frac- 
tionated vapors overhead are taken through Sterling 
condenser sections to liquefy and through a water wash- 
ing drum and to storage. 

Residuum from the bottom of the separator is trans- 
ferred by a second pumping to the tube still with very 
little loss in temperature. Here it is heated to 590-600°. 
The tube still consists of 50 tubes in the bottom bank 
size three-inch outside diameter. The second bank con- 
sists of 64 tubes of three-inch, inside diameter, and the 
top bank consists of 40 tubes four inches in diameter. 
Across the top of the still there are 23 roof tubes of 
four-inch diameter. The retort is equipped with a Leintz 


hot air recirculating system and oil burners of the same 
make. The furnace is heated to 1600°, oil to 600°, and 
Hot gases out of the 
furnace range around 760°, with the top of the furnace 
temperature around 1000°. 


stack temperature is around 470°. 





Tue REFINER AND NATURAL GASOLINE MANUFACTURER 





SEPTEMBER, 1929 





TEMPERATURE CONTROLLED 

Hot crude from the pipe still then passes into the 
lower compartment of the second combination fractiop- 
ator and separator column. After separation, the hot 
residuum is pumped out under rate control through the 
exchangers to coolers and storage. Gasoline, kerosene 
and gas oil vapors leaving the heated oil, pass outside 
of the lower part of the tower through a large vapor 
line and back into the upper compartment at a point 
just above the section devoted to accumulation of re- 
flux material. These vapors pass upward through a 
stream of descending refluxed raw gasoline through 14 
bubble trays. They are conducted away from the tower 
through a 10-inch vapor line into Sterling condenser 
sections, through a water washing drum and to storage. 
Foxboro automatic temperature controllers maintain a 
constant temperature at the top of this tower of 285° 
by regulating the amount of gasoline refluxed. 

All of the heavier fractions making up the kerosene 
and gas oil cuts accumulate in the bottom of the upper 
section of the large fractionator. These are permitted 
to overflow by means of a Neilan-Schumaker liquid 
level controller into a 10 by 40 foot shell near by. After 
much experimenting, the operators have found that in 
order to produce better grades of kerosene and gas 0 
from the sour Winkler County crude it should be sub- 











circulating 
the still 


Part of the equipment used in air preheating a r 
system, showing details of installation at rear oj 
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ject to redistillation. This re- 
running is done at low tempera- 
tures and using plenty of steam. 
Such treatment renders the fin- 
shed kerosene fraction some- 
what easier to treat chemically 
io standard color and sulphur 
specifications. The shell still is 
operated continuously, remov- 
ing the kerosene through two 
snall baffle towers, which are 
being replaced by a small bubble 
tower. Gas oil is produced 
from the still bottoms. 


CORROSION ARRESTED 


Weak caustic solution, about 
three degrees Baume, is in- 
jected into the vapor lines near 
the point where they leave the 
towers, to retard the corrosive 
action of the hydrogen sulphide 
gas present in Winkler County 
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Gasoline from the condensing sections is taken through these two washing tanks where 
much of the hydrogen sulphide is removed. Tank corrosion and offensive gases in the 
receiving house have been virtually eliminated since this system was installed. 


crude. One-half gallon of alkaline solution per barrel are provided in which a certain level of gasoline is held 

of crude is used. above a level of water. Water is sprayed into the tops 
Asa further means of retarding corrosion to tankage of the washing drums and passes downward through 

and equipment, and to hasten the removal of hydrogen the uprising gasoline and out through the conical bot- 

sulphide, etc., both streams of gasoline leaving the con- toms, through lines and to the sewer. This water is 

densers are washed with water before they pass through always black in color. 

the receiving house. Two tanks with conical bottoms The gasoline flows upward for a foot or two and then 
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Flow Charge of Rio Grande Refining Company plant at El Paso, Texas 
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overflows through four-inch down lines into the receiv- 
ing house. This additional cooling by direct contact with 
a moving body of cold water has eliminated the offens- 
ive smell in the receiving house, so familiar to operators 
working with Winkler crude. The water wash in the 
closed containers acts as a secondary condensing system 
and washes out a great deal of the hydrogen sulphide, 
while the gasoline is yet warm. As the gasoline stream 
brings with it a certain portion of condensed water and 
the alkali which is fed into the vapor lines, the work of 
neutralization of hydrogen sulphide acidity is hastened. 
Tankage is protected from corrosion in this manner and 
in fact corrosion is apparently virtually stopped at the 
tanks since the adoption of the washing system. 


AUTOMATIC OPERATION 


Through the provision of automatic temperature con- 
trollers, recording thermometers, indicating pyrometers, 
and other automatic control devices regulating all of the 
various steps in the processing of the crude, the owners 
have made the plant practically automatic in operation. 
In the plant office, pump house and in the receiving 
house the operators have placed large framed flow 
charts of the entire installation showing in detail the 
workings of the plant equipment. As a further means 
of safeguarding against possible error, all of the valves 
in the pump house, etc., have been equipped with 
permanently attached square metal tags indicating the 
purpose of each valve. On the crude pump, for ex- 






URBINE oils tend to deteriorate in use. Con- 

sumers who buy turbine oils therefore want 

an oil that can be kept utilized just as long as 
possible, but not so long that the proper lubricating 
film can not be maintained, since such a condition 
would endanger the equipment. Consequently, re- 
finers who make and market turbine oils endeavor 
to produce an oil that in use will show a minimum 
tendency to déteriorate. In view of the foregoing 
facts, it is believed that manufacturers of turbine 
oils will be interested in the results of some experi- 
mental work on the aging of turbine oils in use re- 
ported upon not so long ago by European investi- 
gators. 

In the April 20, 1928, issue of “Petroleum,” Baader 
tells of two experiments that were carried out in two 
similar 14,000-kw. turbines alike in construction and 
size, with two oils made from the same distillate 
but one of them refined by the usual method with 
sulfuric acid and bleaching earth and the other by a 
new process not otherwise characterized. In the 
moisture test by the Spratz method a distinction was 
made between free- and bound-water content. The 
normally refined oil deposited a gray, powdery 
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Some Things the Retiner Should 
Know About Turbine Oils 





house mistakes. 


ing them. 


Water for plant operation purposes is secured from 


two wells driled on the plant yard. These wells produce 


sufficient water, with only intermittent operation. They 


are jetted with compressed air and require but about 35 
pounds pressure to make them flow. A Gardner com. 
pressor is employed for this work, and when not re. 
quired to flow the wells, it is used to blow the agitators, 
The water from the wells is discharged into a centrally 
located shallow pool at 63°. 

In writing of the old Rio Grande plant in The Refiner 
and Natural Gasoline Manufacturer in September, 1927, 
Page 92, the writer told how the plant operators, by 
way of diversion, were raising a dozen or so large gold 
fish and a small number of carp in the water pit. At 
that time, a few small fish were said to indicate that the 
giant gold fish were thriving nicely in this water. At 
this time, it can be said that there is no doubt of the 
success of the plant operators endeavors, as raisers o/ 
gold fish, since a very great many of the species are 
present to offer conclusive evidence. 


sludge in all oil passages and the experiment had t0 
be broken off after only 8494 hours running. The 
other oil, after more than 16,000 hours running, had 
shown no sign of excessive aging. The powdery 
deposit proved to be a mixture of organo-metialli¢ 
compounds of which tin formed 57.10 per cent. The 
ash content was raised by this sludge but otherwise 
increased very slowly and could not be taken as a! 
indication of aging. The oil that aged more quickly 
formed constituents which were oil-soluble but pr 
cipitable with normal benzine, and water-soluble 
compounds which reacted acid to methyl orange. In 
the special refinate the constituents precipitable by 
normal benzine formed only transiently and " 
traces. 

According to Baader changes in emulsibility, 
solidifying point, specific gravity, viscosity, fast 
point, and oiliness give at most only secondary indt 
cations as to aging. .Thesprimary indications a: 
acid number, saponification number, tar number, 
sulfuric-acid reaction. In the test runs these ough 
bers rose steadily for both oils, but about three fm 
as rapidly for the normal refinate as for the spe 
Baader concluded that the acid number represe™ 
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ample, the two valves are provided with metal tags 
about five inches square, which read “suction-cryde 
storage,” and “discharge-cold crude to exchanger” 
With these messages cut into the metal tags, it is almoy 
impossible for an operator to make the customary pump- 
All valves on all manifolds are gy 
equipped. As a safety measure, all motors and large 
pumps are provided with sturdy metal screens surround. 
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only a portion of the products of aging and must be 
complemented by the tar number and the sponifi- 
cation number, especially the latter. 

Experiments in artificial aging of turbine oils were 
carried out by Schmidt (Z. angew. Chem., Novem- 
ber 3, 1928) by oxidizing the oils with and without 
catalysts, at different temperatures, with and with- 
out oxygen bubbled through, and dry or in presence 
of water. A temperature of 100°C. was found to be 
better than 120° for aging tests, because small dif- 
ferences in experimental conditions, such as local 
overheating, had an exaggerated effect at the higher 
temperature ; and 100°C. is closer to the temperature 
of the oil in use. 

Schmidt found that changes in density and viscos- 
ity with aging were not significant. Emulsibility 
tests, even though conducted with every care to keep 
conditions uniform, gave variable results with no 
apparent relation to the deterioration of the oil. 
Merely determining the acid number of an oxidized 
oil gives a measure of its age, although it says noth- 
ing about the specially harmful insoluble sludge. By 
introducing water into the oxidation vessel simul- 
taneously with metal it can be seen that the pres- 
ence of the water slows down the process of aging. 
Aging with catalyst without introducing oxygen 
gives the same picture qualitatively as is obtained 
with oxygen; but the aging process is too slow for 
a practical method. Working in the cold, no meas- 
urable change takes place in the space of 120 hours. 

“METAL SENSATIVE” 

According to Schmidt, curves showing the cat- 
ilytic effect of iron, tin, brass, white metal, and cop- 
per in aging demonstrate clearly that some oils are 
more “metal-sensitive” than others toward any given 
metal. Copper oxide is well suited for aging tests. 
It avoids the difficulties involved in the use of pure 
copper from its surface activity, which renders it 
almost impossible to obtain reproducible results with 
iteven from the same source and similiarly treated. 

The following method using oxidized sheet copper 
gives excellent results, says Schmidt, for acid num- 
ber and tar and asphalt percentages in aged oils: 
2) grams of oil is treated for 70 hours. in a 250-300 
¢.c. Erlenmeyer flask immersed in a bath. A piece 
of oxidized sheet copper 4 cm, x 5 cm. and about 0.5 
mm. thick, rolled almost into a cylinder, is placed in 
the oil. Dry pure oxygen is passed through the oil 
continuously by means of two tubes in the stopper, 
at the rate of two bubbles per second. At the end 
of 70 hours determinations of acid number and per 
cent. of tar and sludge are made. Results are found 
to agree well with resistance of oil to aging in actual 
use, 

Walther in the May 5, 1929, issue of Erdol u. Teer 
Proposes a new method for testing the “wearability” 
turbine, transformer and similar oils, claiming that 
the use of 96 per cent. sulfuric acid for testing such 
tefined oils is of very doubtful value in view of the 
act that it indicates the presence of both the harm- 
lul substances and the useful ones, that is, the un- 


‘aturates which act as protective compounds and re- . 


duce the tendency of the oil to oxidize; and the other 
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labile compounds which greatly accelerate the speed 
at which oxygen is taken up. For used oils the per 
cent. soluble in 96 per cent. sulfuric acid tells noth- 
ing unless the solubility of the oil when new is 
known ; and even if this is known, the solubility can 
not be determined with an accuracy with 0.5 per 
cent. It is well known that sulfuric acid of different 
concentrations acts differently upon the different 
groups of compounds contained in oil; and upon this 
fact are based the analytical methods of Riesenfeld 
and Bandte, Kattwinkel and others. 


According to Walther, in testing turbine oils, etc., 
for the presence of compounds that greatly accelerate 
the speed at which oxygen is taken up, a dilute acid 
should be used. 

THE TEST 


In making the test, the oil is diluted with benzine 
to permit the acid layer to settle out quickly. Five 
cc. of the oil to be tested is measured into a test 
tube or stoppered cylinder of about 15 mm, inside 
diameter, dissolved in 5 cc. of benzine, and 5 cc. of 
50 per cent. sulfuric acid is added. The tube is 
shaken energetically for % minute and then allowed 
to stand. When separation is complete, the color 
of the acid layer, the appearance and amount of a 
layer intermediate between acid:and oil and, in some 
cases, the change in color of the oil layer are ob- 
served. Walther states that from the observation 
of a number of tests thus performed it seemed prob- 
able that when the acid is added to an aged oil the 
oxidation products present are separated into two 
groups: the acids are dissolved in the sulfuric-acid 
layer, coloring it darker, and the asphaltic sub- 
stances, if any are present, are thrown out of the oil 
but form an intermediate layer between oil and acid, 
and allow some change of color in the original oil. 
For the same kind of oil, these changes are roughly 
proportional to the degree of aging. 

Walther therefore concludes that it should be pos- 
sible from accumulated data from such tests to set 
up as a standard a limit up to which a turbine oil, 
transformer oil or similar product cc .ld be used 
again or, used longer. For instance, a transformer 
oil would be no longer usable when the acid layer 
became nut-brown in color or was brown and tur- 
bid, or an intermediate layer more than 1 mm. thick 
was formed. High-quality oils which, like trans- 
former and turbine oils, must be refined to a defi- 
nite point, show no changes in the acid layer and 
no separations; or, if they do show. such changes, it 
is certain they do not conform to the standard. The 
test can be usefully applied in the processes of re- 
generating and of refining oils. Occasionally un- 
used lubricating oils, which apparently had been 
treated insufficiently with chemicals or fuller’s earth 
in refining, or not at all, showed separations and 
coloring of the acid layer. 

The test proposed is simple and easy to apply ; and 
is believed by Walther to furnish a basis for qualita- 
tively judging an oil as to its aging properties, de- 
gree of aging and degree of refining. 








THE REFINER AND NATURAL GASOLINE MANUFACTURER 


Results of Experimental Work in 
Sweating Slack Wax 








By H. L. KAUFFMAN 


is based upon the principle of fractional crystal- 

lization; that is, the slack wax is solidified and 
then slowly heated, as a result of which the oil and low 
melting-point waxes are gradually “run-off,” leaving a 
wax of higher melting-point and of greater purification. 
This process is known as “sweating the wax.” 


, SHE manufacture of paraffin wax from slack wax 


Sweating-pans vary in size from about eight feet wide 
by 20 feet long to 10 feet wide by 40 feet long, and are 
of relatively shallow depth. These pans are installed in 
units of from six to eight pans in a vertical tier, at equal 
distances apart, and supported by a structural steel 
frame. The whole is built inside a substantial brick or 
concrete chamber or “oven,” provided at both ends with 
large, tight-fitting doors that make possible either free 
circulation of air or air-tight space as may be desired. 
About six inches below the top of each sweating-pan 
and about an inch above the true bottom is fitted a false 
bottom of eight-mesh galvanized iron or brass screen. 
This screen is securely fastened to the sides of the pan 
and further supported on the bottom by means of suit- 
able bracing. Water-circulating coils are installed im- 
mediately above the screen. These coils are made-up of 
pipe, usually three-fourths-inch in diameter, and prop- 
erly manifolded so as to secure as nearly uniform cool- 
ing or heating effect on the charge on the pan as good 
construction will allow. It is particularly desirable to 
have uniform heat transference when the hot-water sys- 
tem, now quite generally used, is employed. Thermo- 
static control of the system is a common practice. The 
melting-down coil is located below the screen. This coil 
is also usually constructed of three-quarters-inch pipe 
with two or more open ends, depending upon the size of 
the pipe. Such an arrangement makes possible the rapid 
melting of the scale on the screen. This pipe also aids in 
keeping the screen free from gummy deposits that 
sooner or later accumulate from the untreated slack 
wax. Generally, the pan-bottoms are self-draining, one 
or more flow-points being installed according to the 
length of the pan. 


PLANT PROCESSING OF SLACK WAX 

If the slack wax is dirty, it is given either a pre- 
liminary hot water wash or a hot, weak-alkaline wash. 
Sometimes, an acid treatment and subsequent neutraliza- 
tion of the slack wax is necessary. 

The first step in the sweating operation is that of 
raising the spouts in the pans and then filling the pans 
with water to the level of the screen, The pans are then 
filled to the top with the slack wax to be sweated. All 
wax is handled in the wax-plant in the melted form by 
pumps. 

Before wax can be sweated, it must be chilled — to a 
temperature at least as low as that of the lowest cut 


made. Cooling is accomplished partly by exposure of the 
wax to the atmosphere and partly by the cold water 
circulating through the coils located in the middle of the 
layer of wax. Atmospheric cooling is hastened by open- 
ing all doors, thus providing free circulation of air, 


Having cooled the wax, which is now solid, to the 
temperature at which sweating can be started, the doors 
are closed and the building made air-tight. The tempera- 
ture of the room and of the water passing through the 
coils is raised gradually; that is, at a rate just fast 
enough to melt-out the oil and low melting-point wax 
from the slack wax. The slack wax contains about 45- 
55 per cent of oil. 


As the temperature of the sweater is raised, the wax 
begins to melt and, as it melts, the oil separates and 
trickles-down through the false bottoms. With a fur- 
ther increase in temperature of the sweater, some of the 
wax is carried-off with the oil. Naturally, the impure 
wax remaining in the pans contains less oil and a higher 
percentage of pure wax. 


The operation is continued, making several different 
cuts as the temperature in the sweater building is raised, 
until a product is obtained that contains very little oil. 
This product is known as “crude scale wax.” 


The temperature of the room is now raised to the 
point at which the crude scale wax will melt and run-off 
the false bottoms, after which this wax is pumped to 
storage. 


“Foots oil” is the name given to the product that first 
“sweats” from the slack wax. It usually is pumped to 
raw wax-distillate storage, re-cracked in fire-stills, and 
then again re-cycled through the chillers and presses. 

“Second and first intermediates” are the terms applied 
to the two wax cuts that follow foots oil in the sweating 
operation in the order named. Crude scale wax and the 
“intermediate” cuts are again re-sweated to obtai 
“sweated wax,” and other grades of wax of higher 
purity than the particular cut being sweated. . 

Some refiners give the crude scale wax, instead ol 
the slack wax, a chemical treatment in order to facilitate 
subsequent sweating operations. 

The melting-points of commercial grades of paral 
wax vary between 118° and 135°. The grade of wa 
desired determines largely the detailed method of co™ 
ducting the sweating operation. 


“Sweated wax” is given a final purification by filtering 
through fullers earth at a temperature above the = 
ing-point of the wax, after which. it is moulded at 
packed for shipment. : 

The efficient separation of wax from a wax-bearing 
distillate requires careful handling at all times; for, 
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improper treatment at one stage may render the other 
steps very difficult. 


NEED FOR FUNDAMENTAL 

In this connection the remarks of Gruse’ become of 
interest, since thereby is shown the need for more 
jyndamental knowledge concerning paraffin wax, if this 
phase of petroleum refining is to keep abreast of 
progress along other lines: 

“Ease or difficulty in filtering wax distillate or in 
sweating slack wax are probably connected with crystal 
size and shape — large needle crystals giving better op- 
portunity for liquid to drain away. It is generally be- 
lieved that slow cooling is advantageous, though this has 
not been established by any published data. The vis- 
cosity of the medium may be of some influence, since 
smaller crystals would be anticipated in a more viscous 
oil, Variations in crystal form are suggested by Pyhala 
(Petroleum, Z., 4,-1392) as being responsible for differ- 
ent conduct of different waxes. It is commonly known 
that paraffin wax crystallizes both in needles and in 
plates, but Pyhala believes that the latter increase in 
proportion on long continued cooling. The plate crystals 
obviously are more difficult than the former to filter and 
to sweat. 

“The variations in crystal form of paraffin wax are 
not fully understood and deserve careful study. The 
needle type appears to be prevalent in well prepared 
slack wax. When the higher melting hydrocarbons have 
been removed, the lower melting constituents have been 
observed to solidify in plates. The X-ray studies of 
paraffin by Miller and Saville (J. Chem. Soc., 127, 599) 
indicate at least two crystal modifications of CssHss and 
CaH«, as the temperature is lowered from the freezing 
point. An undecomposed wax-bearing distillate from a 
Mid-Continent crude oil deposits crystals of plate struc- 
ture when crystallization occurs at room temperature. 
The plates are long and resemble needles, but differ 
markedly from the needles present in slack wax made 
from the same oil. The formation of needles, fol- 
lowed by transition to plates about 10° below the 
melting point, has been observed by Carpenter (J. 
Inst. Petroleum Tech., 12,293). A variety of organic 
solvents deposited crystals, mostly prismatic or leaf- 
like in form. Examination of the two types showed 
them to have the same molecular weight.” 


EXPERIMENTAL WORK 

In order to compare slack wax sweated under differ- 
ent physical conditions, a series of laboratory experi- 
ments was made. In these experiments the slack wax 
received different physical treatment before sweating, 
as follows: 

Condition No. 1. The slack wax was slowly chilled 
80°, then agitated to break up the crystals before charg- 
ing to the sweat pan. 

Condition No. 2. The slack wax was chilled rapidly 
by aid of ice water, with constant stirring, before charg- 
ing to the sweat pan. 

Condition No. 3. The slack wax was allowed to cool 
Slowly in the sweat pan (over a period of 16 hours) to 
80°, after which the crystals were broken up before 
SWeatins, 

Condition No. 4. The slack wax was allowed to cool 
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slowly in the sweat pan (as in No. 3, here also a period 
of 16 hours) to 80°, but in this case the slack wax was 
sweated by the regular method without a preliminary 
breaking-up of the crystals. 

Condition No. 5. The slack wax was charged direct- 
ly from the filter press to the sweating pan, and me- 
chanically broken up without melting. 

All experiments were made for the purpose of noting 
the difference in sweating when the wax is allowed to 
solidify on the pans (regular method), and when the 
product is cooled and then agitated before sweating. 

For the first experiment first-run foots oil was dis- 
tilled, 81.77 per cent. of wax distillate being removed 
down to 35° A.P.I. stream gravity. Two hundred and 
fifty cc. of this product, having a gravity of 38.8° 
A.P.I. and a cold test of 90°, was used in each of the 
sweating tests. 

The results of this experiment are summaiized in 
Table 1. : 

TABLE 1 
Summary of Results of Experiment Number One 


Condition No. 1 Condition No. 3 Conditicn No. 4 


Foots Foots Foots Foots Foots Foots 
Time Sweater Oil Oil Oil Oil Oil Oil 
Hours Temp. cc. % cc. % ce. % 
Start 75 Py hae ae Sas Se Pex aoe 
1 90 130 52.0 55: 22.6 27 10.8 
2 92 165 66.0 117 46.8 180 72.0 
| 94 172 68.0 194 776 211 84.4 
4 98 177 70.8 198 79.2 215 86.0 
5 98 180 72.0 204 81.6 215 86.0 
6 100 180 72.0 204 81.6 216 86.4 
rf 100 180 72.0 204 81.6 216 86.4 
8 102 180 72.0 204 81.6 216 86.4 
Per cent. of Wax 28.0 18.4 13.6 
M. P. of Wax 110% 10934 109 
Oil and 
Moisture % 11.2 18.3 11.8 
Gravity of 
Foots Oil 36.7 37.5 
A..F 4. 36.4 84.0 86.0 
C. T. of Foots 
Oil 84.0 
OF, 


In carrying out this experiment about 20 gallons of 
the wax distillate from the foots oil was permitted to 
cool over a four-day period at atmospheric tempera- 
ture. This slow cooling resulted in a good formation 
of large, flake-like crystals. The sample used for “Con- 
dition No. 1” was in this state (large, flake-like crys- 
tals) before being broken up and charged to the 
sweating pan. 

In a preliminary experiment—in which the conditions 
were similar to “Condition No. 1” (slowly cooled and 
mass then broken up before sweating )—it was demon- 
strated that the first 50 per cent. of foots oil obtained is 
a liquid at 70° ; whereas the foots oil from a test similar 
to “Condition No. 4” (regular sweating process) was 
almost solid at 70°. 

The results of Experiment No. 1 showed that by 
breaking up the crystalline mass before sweating is 
started, the physical state of the product is such as to 
permit the oil to drain away without dissolving as much 
wax of higher melting point as when the sweating op- 
eration is started with the wax in a solid condition. 
Such a preliminary breaking up of the mass results in 
an increased yield of wax from the sweating operation, 
as demonstrated by the fact that more wax (28 per 
cent., as compared with 13.6 per cent.) is retained on 
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the screen. The wax obtained had a high oil-and-moist- 
ure content; however, this could have been reduced 
had the test been conducted with a slack wax of higher 
melting point. 


EXPERIMENT NUMBER TWO 
In Table 2 the results of Experiment No. 2 are sum- 
marized. In this experiment slack wax having the fol- 
lowing physical properties was used: 


Gravity—°A. P. I. 
Melting Point—°F. 
Oil and Moisture—Per Cent 
Color—Lovibond 2-inch cell 


TABLE 2 

SUMMARY OF RESULTS OF EXPERIMENT NUMBER TWO 
Conditions No, 1 No. 2 No. 3 No. 4 No. 5 
Hours Sweater Foots Foots Foots Foots Foots 
Sweated Temp. F° Oil % Oil % Oil % Oil % Oil % 
Start 86 oe , dia ign 
92 23.2 28.0 16.8 14.8 
G4 44.8 53.2 30.8 40.0 
96 58.8 60.4 52. 61.6 
98 61.2 62.0 58.8 65.2 
100 65.2 66.0 
1L3 66.4 67. 
1C6 67.2 68. 
109 67.6 
ll2 68.8 
115 70.0 
118 74.4 
121 80.0 
124 84.4 
Per cent of wax 15.6 
Tests on wax: 
Melt.ng Point °F 126.25 
O.1 “and Moisture % 4.2 
boots oil % 84.4 
Tests on foots oil: 
Giav.ty °A.P.1 37.2 
Cold test °F. 96 


In, all cases where the slack wax was melted be- 
fore processing, the temperature was raised to ap- 
proximately 130°. Very small pans were employed 
when the charge was only All five charges 
were sweated in the same box with the same condi- 
tions as to time and temperature. In view of the 
fact that the charge was so small, it was impossible 
to remove samples at intervals for testing; therefore, 
all batches could not be brovght to the same melting 
point. \Vax sweated in accordance with “Condition 
No. 3” (cooled slowly and then broken up) shows a 
high yield of wax as compared with the other meth- 
ods; however, this wax is of lower melting point 
and shows a higher oil-and-moisture content. 

EXPERIMENT NUMBER THREE 

For this experiment 8000 cc. of the same slack wax 
used in Experiment No. 2 was employed. 

The results of this third experiment are summar- 
ized in 
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Table 3. 


TABLE 3 

SUMMARY OF RESULTS OF EXPERIMENT NUMBER THREE 
Condition No. 1 No. 2 No. 3 No. 4 

Str. % Hrly. Str. % Hrly. Str. % Hrly. Str. % Hrly. 
Hrs. Tem Foots C.T. Tem Foots C.T. Tem Foots C.T. Tem Foots C.T. 
Swtd. °F. oil °F. F. i °F. 3 hy Aa SS a 2 

78 14.2 75 : 5. 80 85 10 
2 88 . c R a 81 85 20 
3 91 56.5 s 82 86 30 
4 OS 63.: 56. 84 y 84 86 46.5 
5 110 71.5 a. ae ¥ 86 88 59.6 
6 112 74.3 2 ; 990 q 97 99 67.2 
7 77.5 100 y 106 106 76.7 
8 78.9 
Pe 
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Per cent of wax 

P. Wax of 
Oil & Moisture % ... 
Per cent of Foots oil. 
Grav. of Foots oil °A.P.1. 
C. T. of Foots oil °F.... 
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In this experiment wax sweated in accordance 
with “Conditions Nos. 1 and 3” shows the higher 
wax yields, the resultant products also having lower 
oil-and-moisture contents than those sweated under 
other conditions. 
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In Table 4 the results of Experiment No. 4 are 
summarized. In this experiment a charge of 8009 
cc. of slack wax having the following physical prop. 
erties was used: 


Grav ty—°A. P. I. 
Melting Point—°F 
Oil and Moisture—Per Cent 
Color—Lovibond 2-inch cell 


TABLE 4 

SUMMARY OF RESULTS OF EXPERIMENT NUMBER — 
Condition No. 1 No. 2 No. 3 No 

Str. % Hrly. Str. % Hrly. Str. % Hrly. Str. % Hly 
Hrs. Tem Foots C.T. Tem Foots C.T. Tem Foots C.T. Tem F oots C.T, 
Swtd. °F. ;. =e Oh SH SE, oil °F 
1 90 i ; 82 87 12.5 f 82 
2 92 ej 85 ¢ 82 92 21.6 5 2 5 84 
3 96 8 87 94 46.2 5% 
4 104 ; 5 8 89 98 60.0 100 60.5 go 
5 112 S. i 89 106 66.0 108 7 90 
6 114 59. 7 2 . 97 
Per cent of wax y 36.9 34.0 39,2 
M. P. of wax 123 122.75 122.75 
Oil & Moisture % x 4.3 0.62 0.70 
Per cent of Foots oil.... 59. 63.1 66 60.8 
Grav. of Foots oil °A.P.I. g 36.2 35.8 36.0 
c. F.. of Foeets ott *F.... 91 82 88 


In this experiment wax sweated in accordance 
with “Condition No. 1” showed the higher wax yield 
(though not a great deal more than the regular 
yield), but the wax so obtained has the higher oil- 
and-moisture content. 

Table 5 shows a summary of all four experiments. 


TABLE 5 
SUMMARY OF WAX-SWEATING EXPERIMENTS 


Wax Distillate from Slack Wax Slack Wax Slack Wax 
Foots Oil Low Grade Low Grade _ Low Grade 
Exp. No. 1 No 2 No. 3 No. 4 
Charge 250 ce. 250 ce. 8000 cc. 8000 ce. 
Per Cent — Yield 
Condition No. 28.0 15.6 
Condition No. 12.8 
Cond tion No. 18.4 24.8 
Condition No. 13.6 14.4 
Condition No. 5 10.8 
Per Cent Oil and Moisture in Scale 
Condition No. 3 Be 4.2 
Condition No. 
Condition No. ; 18.3 
Condition No. 11.8 
Condition No. | 
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Cold Pa of Foots | Oil ue 
Condition No. 96 
Condition Ne. 95 
Condition No. ; 84 90 
Condition No. 86 95 
Condition No. § 96 


From a study of the above summary the following 
conclusions relative to the sweating of slack wax 
may be drawn 

1. Slow cooling of the melted wax before sweating 


is advantageous. Note in Experiments 2, 3 and 
4 how the wax yields are consistently higher 
where the wax was slowly cooled (“Condition 
No. 4”) than where the wax was rapidly cooled 
by the aid of ice water: 14.4 per cent against 
12.8; 21.1 against 19.2; 39.2 against 36.9. 

A higher yield of scale wax is obtained when 
the melted wax is slowly cooled until it is solid, 
or very nearly so, then agitated prior to final 
solidification and before starting the sweating 
operation, than results by the regular method 
where the wax is not so agitated before start 
ing the “sweating”: 28.0 per cent. against 13.6; 
15.6 against 14.4; 25.7 against 21.1; 40.8 against 
39.2. However, in the second said fourth in- 
stances just given the wax of the lower pe& 
centage was 3.6 per cent. and 3.7 per cent., tf 
spectively, lower in oil-and-moisture content. 
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.» DEALING IN PERSONALITIES «= 








on the front steps of a new office building, 

even though it is highly possible that the 
poses “will be used against them”, the opportunity 
js too good to pass up. 

The scene of this photographic endeavor is Big 
Spring, in West Texas. The office is that of the 
Richardson Refining Company. The nail barrel and 
paint can at the right of the picture give mute evi- 
dence of the newness of the building. In fact, the 
first load of office furniture had just passed through 
the door. Fresh paint signs still warned “hands off.” 
And even in West Texas they can and do use white 
paint to liven up appearances. 

Richardson Refining Company’s plant consists of 
one 5000-barrel Foster-Wheeler Pipe still; one 2500- 
barrel Graver Corporation redistillation tube still 
unit; two 1000-barrel Jenkins cracking units, and the 
usual auxiliary equipment required by the modern 
refinery of its size and type. 


W: EN four handsome men are willing to pose 





The principals in the picture. 

From left to right: 

Stanley Cosden, vice president of the Richardson 
Refining Company. He had just told a story about 
Wayne Rice, refinery superintendent for the Cosden 
Oil Company, across the tracks, having an elegant 
piece of hoss flesh that he named “Bed Springs” 
Shortly after J. S. Cosden had named one of his 
racers “Big Springs”. 

Then comes C. B. Faught, in charge of refinery 
operations for Richardson Refining Company. Char- 
lie used to contribute to these columns. He has 
Promised to do some more of it. 

J.C. Moore, assistant superintendent is next. How 
he happened to be let alone long enough to have his 
picture taken is still a mystery. 

And then, Henry J. Struth, Petroleum Economist, 
Gulf Publishing Company, who accompanied the 
Writer on a two weeks tour of all oil fields and re- 
fineries in West Texas and New Mexico, and in 
spite of hundreds of miles of rain, mud, dust and 
sand, is still going strong. 


refining industry than are the Millifs — Frank, 
John, Jim, L. S. and Bob. 

And few indeed are the refiners who have given 
more of time and study, and the proceeds of that en- 
deavor unselfishly to their industry. 

Marine Refining Corporation has two 5000-barrel 
refineries located on the same plant site in the Ver- 
non industrial district at Los Angeles. Both were 
designed, constructed and have been operating for 
years under the supervision of Frank A. Millif, vice 
president and manager of refineries, and John A. 
Millif superintendent of refineries. Bob Millif as- 
sists in the operation. 

Almost across the continent, at Cleveland, Ohio, 
Canfield Oil Company operates two plants. James 
A. Millif is in charge of operations at No. 2 plant, 
which is a complete refinery producing a full line of 
petroleum products. No. 2 plant is located across 
town, specializing in greases. L. S. Millif is found 
at plant No. 2. Ever since Canfield Oil Company 
has had refineries, it has had two of the Millif 
brothers. 

Descriptive articles of both of these plants have 
appeared from time to time in this magazine. It will 
be recalled that one of the earliest multiple stream 
bubble type towers was perfected at Marine Refining 
Corporation’s Los Angeles plant. Eight finished 
streams are removed from this tower. It has made 
a run of 21 months without shut-down, with an aver- 
age daily through-put of 5000 barrels. Plants Nos. 
1 and 2 at Los Angeles, were designed by “Mr. 
Frank” and “Mr. Jack”. Their furnace and tube 
still design is employed by several California refin- 
eries. Their system of heat exchange between dis- 
tillate streams and incoming crude is one of the 
earliest of its kind—and one of the best. A continu- 
ous automatic contact clay treating system was per- 
fected at the Vernon plant several years ago upon 
which many similar systems developed later were 


based. 


| \EW, if any, families are better represented in the 





Blowing Glass, Selling Groceries or 
Planting Corn 


HERE come two letters from readers in the 
same mail. One from an engineer in the Mid- 
dle West. Another from a practical man as- 

sisting in the operation of a large plant. Both are 
commendatory —even complimentary, And both 
complain. 

The technically trained reader points to certain 
article as too elementary. 

The practical man, a good engineer through long 
practice in the industry, notes that several articles 
are too technical. 


There are many readers of both types. The Re- 
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PROTECTION 
FOR STEEL 


Towering buildings—giant steel stacks— 
tanks—bridges—cars—ships-—our modern 
civilization rests on pillars of steel. 


All highly susceptible to corrosion and ulti- 
mate destruction unless protected from the 
action of moisture and acid fumes. 


For more than 65 years this protection has 
been furnished at lowest cost per year by 
Dixon’s Silica-Graphite Paint now known 
as Dixon’s Industrial Paints and further 
developed to render still greater service. 
New colors in lighter shades ; a new line of 
floor paints; and ready mixed Aluminum 
Paint. All giving greater permanence and 
surer protection at the lowest ultimate cost. 
Dixon’s Industrial Paints, with the excep- 
tion Bright Aluminum and Standard 
Red: Oxide, are composed of pure boiled 
linseed oil, combined with coloring matter, 
and the highest grade of flake silica-graph- 
ite. When used over Dixon’s Red Lead 
Graphite Primer, and applied under favor- 
Industrial 


of 


able circumstances, Dixon’s 
Paints will give from eight to fifteen years 
Write 


service. Fourteen standard colors. 


for color card No. 99-BI. 


Floor 


maximum protection to wood, 


Paints give 
composition, 
Suitable f 

Eight stand- 
card No. 


Dixon’s Maintenance 


concrete and cement floors. 
use either indoors or outside. 


ard colors. Write for color 


99-BF. 


Paint Sales Division 


Joseph Dixon Crucible Co. 
Established 1827 


Jersey City Ms: I, U8. A, 


DIXON’S 
INDUSTRIAL 
PAIN I'S 
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finer and Natural Gasoline Many. 
facturer goes to 3500 men actually 
engaged in producing natural gago. 
line and refined products. Many are 
technical men. Equally as many are 
practical operators of plants. Hyp. 
dreds are young in the industry. 
reading the trade press and taking 
active advantage of the interchange 
of ideas made available. Scores oj 
them are technical graduates search. 
ing to accustom themselves with the 
practical application of the scientific 
information garnered in four or six 
years of study. 

What one group accepts, reads, 
and profits from, another scans hur- 
riedly or passes over to presentations 
more easily assimilated. Assiduous 
students of their industry read them 
all. The latter group is too small, to 
be sure, but perhaps they are the fu- 
ture officials and executives of the 
manufacturing company. 

The wide spread publication of 
technical engineering data concer- 
ing refinery operations and _ natural 
gasoline plant activities is having 
much to do with the increased ef- 
ficiencies being obtained in_ this 
branch of the industry. 

It is the obligation of the more 
progressive organization to help fur- 
ther this important work in every 
possible manner. They are doing it. 

It is also true that both the tech- 
nical man and the practical man can 
find much of value in either type of 
article. 

Years of experience, either prac- 
tical or technical, are no deterrant to 
learning. 

The best plant is to read either 
type of article; accept and apply 
either type of information. 

Our industry is peopled by a num- 
ber of different types ranging from 
beginners in technology and practice, 
to scientists, engineers and practical 
men of long years experience. 

They are all interested in the m- 
dustry of oil, or they would be blow- 
ing glass, selling groceries, or plant- 
ing corn. 





A new treating plant and system 
for light oils has just been completed 
at the plant of the El DoradoRefin- 
ing Company, El Dorado, Kansas. 
The system is one of continuous Op- 
eration. The equipment consists 0! 
a series of towers through which the 
oil passes continuously and at the 
proper states of flow the oil is met 
with treating chemicals and neutral- 
izing agents. 

The principal results are better 
color, stability, reduction of gum 
content and speed in the handling 0! 
a given quantity of oil. 
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Balance of Furnace and Fuel Costs 
Determines Optimum Stack 
‘Temperature 


By SMITH D. TURNER 
Humble Oil & Refming Company, Baytown, Texas 


Reprinted from Chemical & Metallurgical Engineering 


tube stills, and similar equipment, engineers have 

been wont to take the efficiencies obtained in steam 
boiler practice as an ideal of the efficiencies they should 
hope to attain. Because of the much greater cost of 
such heating surface, the attempt to go to such low 
stack temperatures often results in poor economy. 


[: THE DESIGN of furnaces for cracking coils, 


To obtain a desired heat output from a furnace, or 
a battery of furnaces, we have a choice between in- 
stalling less heating surface and letting the gases pass 
out at a higher temperature, thus obtaining a higher 
rate of heat transfer, but using more fuel, or of install- 
ing more surface and using less fuel. That is, an 
economic balance exists between the cost of operating 
and maintaining the heating surface, and the cost of 
the fuel used. 

The relation that exists for optimum operating con- 
ditions can be derived very easily. Following are the 
symbols which will be used in its derivation. 

C,—Total charges on heating surface, $/sq.ft./hr. 

C,—Cost of pumping fluid over heating surface, 

$/sq.ft./hr. 

C,;—Cost fuel, $/B.t.u. 

H—Coefficient of total heat transfer, gases to tubes, 

B.t.u./sq./ft./hr./deg. F. 

7—Temperature of stack gases, deg. F. 

, —Temperature of top furnace tubes, deg. F. 

Consider the effect of adding 1 sq.ft. of heating sur- 
face to a furnace. The value of the heat so recovered 
will be (1) (H) (T —,.) (Cr), Vhr. The cost of this 
installation will be (1) (@,; + C,), $/hr. 

Now the addition of this square foot of surface 
should be continued as long as it is profitable; that is 
until the cost of the heat recovery becomes equal to the 
value of the heat so recovered. Hence at the optimum 
point 

(H) (T — +) (Cr) = (Cs + Cp) 
C,+C, 
REIS Te SE i 
Ce 
The left hand member is the rate of heat transfer in 
B.t.u./hr./sq.ft. to the top tubes, and the optimum dif- 
ference between temperatures of stack gas and cold 
tubes may be found by trial from one’s favorite formula 
for heat transfer. 


The following example will serve to illustrate the 
above. Consider a cracking coil furnace. 


Number of tubes 

Outside area per tube 

Pressure drop 

Oil velocity 7 it. /seec. 
Imause Gimmmeter tubes =o... oon ccc ees eee sec 3.75 in. 
Fuel cost $0.25 per million B.t.u. 
Power cost ..$0.025 per fluid hp. 
Cont Lash 65 isis ess Lec eas bs +s 3 


150 Ib./sq.in, 


Great care must be exercised in the evaluation of th 
term C,;. As the derivation of the equations indicate 
it is the cost of additional heating surface, and not th 
cost per square foot based on the cost of the whole fur 
This latter figure for the above case would b 


47,500 


nace. 


= $13.20 per sq.ft. 


(150) (24) 


But it is estimated that additional rows of tubes coul( 
have been put in the convection at a cost of $4.50 pe 


square foot. Taking the annual charges to be 30 pe 
cent., this figure gives 
(4.50) (0.30) 0.00016 $ 





(360) (24). «Cent. Che.) 
(1.0) (3.75)? (0.785) (7.0) (0.025) 





(24) (550) 
0.00015 $ 





(sq.ft.) (hr.) 
» = (0.25) (10-*) 


Hence [(7 — ,) (H) Jon, = 


and .. 


0.00016 + 0.00015 B.t 
= 1240 — 
(0.25) (10-*) sq.ft 





Therefore the stack gases should not be cooled below 
a temperature where the rate of heat transfer will be 
less than 1,240 B.t.u./sq.ft./hr. 


For this particular case the value of (T — ,) may be 
found as follows: Assuming the fuel to be refinery 
gas of composition corresponding to equal parts 0 
methane and ethane, and to be burned with 30 per cetl 
excess air, the stack gas analysis may be calculated. I! 
the incoming hot feed is at 600 deg. F., we may take 
tube temperature of 625 deg. F. and calculate the rate o! 
of heat transfer for different gas temperatures, )Y 
gaseous radiation, using the method of Hottel (H. C. 
Hottel, Ind. Eng..Chem., Vol. 19, Aug., 1927), and by 
ordinary convection by the method of Chappel (E. L 
Chappel and W. H. McAdams, Trans. A.S.M.E., Vol. 
48, 1926). The two are added for the total rate of hea! 
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UYING ATTENTION CE 


Engine-buying frequently involves the opinion of Joe—the operator, 

Sam — the superintendent, Grey — the manager, and one or more 
stockholders. Just let the 2-cycle, gas-injection type of engine be mentioned 
for the job—and buying attention immediately centers on BESSEMER Type 
10. Because the injection of the fuel gas under pressure into the cylinder is 
timed, 4-cycle fuel economy is attained with the 2-cycle principle of opera 
tion. In addition to the material saving in fuel-gas, the power output for any 
given cylinder is increased. 
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‘RS ON BE//EMER TYPEIO 


In the oil and gas fields of the world, Bessemer’s “99% + running time” is 
as familiar as the sound of a Bessemer exhaust is common. This reliability 
results from strength in structure, simplicity in design, accessibility in ad- 
justment. More hours on the load, for more years, at less cost means more 
Bessemer engine-buyers every year. 


THE COOPER-BESSEMER CORPORATION 


FORMERLY 
THE C. & G. COOPER COMPANY THE BESSEMER GAS ENGINE COMPANY 
MOUNT VERNON, OHIO e GROVE CITY, PENNSYLVANIA 
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transfer. Such a calculation results in the following 
rates: 
Gas Temp. deg. F B.t.u./sq.ft/hr. 
625 0 
725 333 
825 736 
925 1,224 
1,025 1,804 
1,125 2,485 
By interpolation we find that at a rate of 1,240, T = 
930 deg F., So (T — ¢)opt = 305 deg. F 
Calculations similar to the above, using cost data per- 
taining to steam boilers, justify the economy of such 
low values of (T — ,) as 100 deg. to 150 deg. F. there 
used. 


SEPTEME. 8, 1929 


Common sense will show that the above theory does 
not demand that furnaces should be built excessively 
large merely to obtain a low cost per square foot of 
heating surface. Roughly, the capacity of a furnace 
should be determined by the area normal to the path of 
the hot gases (that is by the number and length of tubes 
in a horizontal bank), and the effictency by the num- 
ber of such banks in the direction of gas passage 
through the furnace. One should then first decide on 
this cross-section, calculating on a rate of firing as great 
as the lower tubes can withstand, and then install as 
many rows of tubes as is necessary to cool the gases 
to the temperature demanded by the above theoretical 
calculations. 

Chemical & Metallurgical Engineering—V ol. 36, No. 8, 


Standard Units Form Aviation 
Specifications Board 


ORMATION of the Stanavo Specifications 

Board with headquarters at 122 East 42nd Street, 

New York City, represents the efforts of three of 
the largest American oil companies — Standard Oil 
Company of New Jersey, Standard Oil Company of In- 
diana, and Standard Oil Company of California — to 
aid aviation by determining the lubrication needs of 
aviation engines, by producing oils to meet those needs, 
and by making oils available to plane operators, in uni- 
form quality. 


The board is composed of six men, two from each of 


the three companies. The members include: Capt. E. 
E. Aldrin and Dr. D. B. Jennings of Standard Oil Com- 
pany of New Jersey; H. J. Saladin and D. P. Barnard 
of Standard Oil eye of Indiana; and Dr. J. B. 
Terry and Capt. S. S. Chaderton of Standard Oil Com- 
pany of California. 

Specifications for three grades of lubricants for air- 
craft motors have been adopted and were made available 
for pilots September 1. In addition, the board has pre- 
pared a chart of recommendations for the lubrication of 
aircraft engines, covering 46 engines which represent 
the majority of such machines manufactured in the 
United States. 

The chart of recommendations also carries this official 
announcement : 

“Experience has shown that the safe and rapid 
progress of aviation depends upon widespread distribu- 
tion of special grades of the highest quality oil products 
under brand and grade names which shall be the same 
everywhere. Then engine manufacturers and operators 
of aircraft can safely and intelligently select a product 
best meeting their requirements and be assured of ob- 
taining that product by the same designation wherever 
the airplane may travel. 

“Accordingly, the three companies named above 
have cooperated to advance aviation by organizing an 
expert board of chemists and engineers skilled in the re- 
fining and testing of oils as well as in the operation of 
aircraft engines. The functions of this board are: 

“First, to determine the properties of the best oil 
products which can be produced for aviation uses and 
to define properties by complete scientific specifications. 


“Second, to adopt brand and grade names for the 
identification of the products determined to be the best, 
so that they may be distributed commercially under 
labels which will identify them anywhere in the world, 


“Third, to prescribe and continually regulate tests 
and testing methods so rigid as to insure absolute uni- 
formity of the products sold under its brand. 


“Samples of these oils may be obtained by direct ap- 
plication to the board, if for the purpose of making tests 
which shall be considered by the board to be made for 
the purpose of promoting the progress of aviation.” 


—Temperature— 
Zone 

Recommendations 
Tropi- Temp- 

Engine cal erate Frigid 
Salmson AD-9, B- 120 120 
Comet 120 120 
Hess Warrior ... 120 
Allison Engineering Company V (G)-1410, V- 1650 120 
American Cirrus Engines, Inc Cirrus . 120 
Axelson Machine Company........ 4 Axelson . 120 
Bliss, E. W. Company Jupiter Series .... 120 
Brownback Motor Laboratories.... Brownback . ... 120 
Continental Motors Corporation.... A-70 . 120 


Manufacturer or Agent 


Aeromarine-Klemm Corporation. ... 
Aircraft Engine Company. 
Alliance Aircraft Corporation 


*Curtiss Aero & Motor Company... OXS5, _ SRE 120 
*Curtiss Aero & Motor Company... C6A, K6 

Curtiss Aero & Motor Company... 
Curtiss Aero & Motor Company... 


Challenger ; 
— ‘ 


*Curtiss Aero & Motor Company... D-1 


*Curtiss Aero & Motor Company.. . 


Dayton Airplane Engine a gad 


Fairchild Aviation Corporation. 


Hallett Manufacturing Company... es 


*Harris Motor Company 
Irwin Aircraft Company 
Kimball Aircraft Corporation 


Soni 
V Aa 1570. 
Bea 


Kinner Airplane & Motor Company. K5 


LeBlond Aircraft Engine Company. 
Lycoming Manufacturing Company. 


Menasco Motors Company 
Michigan Screw Corporation 
National Aero Corporation 
*Packard Motor Car Company.... 
Pratt & Whitney Aircraft Co. 


Pratt & Whitney Aircraft Co. .... 


uick Motors Company 
partan Aircraft Company 
Siemens & Halske G 
Szekely, O. E., RS 
Tips Fe Smith, Incorporated. . 
*U. S. Government 


tra ey Mates Corporation 


Warner Aircraft Corporation 


Wright Aeronautical Corporation. . 
Wright Aeronautical Corporation. . 
Wright Aeronautical Corporation. . 
Wright Aeronautical Corporation. . 
Wright Aeronautical Corporation. . 
eae Aeronautical Corporation. 


Wright Aeronautical Corporation. . 


Wright Tuttle Aircft. Motor Corp.. 


(*) Water Cooled. 


Lycoming R-645 . 
B-2 Salmson 
Rover . 

Cameron 

a 2500, * 978. 


Quick Radial .... 
Water 5,:°7, 9... 
Yankee 5, 7, 9. 
R-3, SR-5 


. Super Rhone . 


Liberty 12 A(HC) 
Velie M- 5, M-7, 
L-9 


Whirlwind J-4, J-5 
Wright R-540 .... 
Wright R-760 .... 
Wright R-975 ... 
Cyclone R-1750 .. 
ae eee ks 


120 
120 
120 
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This pipe still, capacity 5000 barrels per day, is a unit of the complete refin- 
ery, designed and erected by Graver for the Burford Oil Co., Pecos, Texas. 


Some of the characteristic features of this still are: efficiency of fractionating 
equipment; sulphur compounds removed by special treatment in the vapor 
phase; radiant heat type furnace with flue gas recirculation; special designed 
receiving equipment. 
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The Economical Use ot Steam in 
Gasoline Plants 


By W. L. RIFENBERICK* 


Natural Gasoline Department, Foster-Wheeler Corporation 


HE purpose of this paper is an attempt to open 

a new line of thought among engineers and 

those interested in the economics of natural 
gasoline refining methods. As the use of steam is 
essential in the industry we should benefit from the 
experience of those in the power industry where tre- 
mendous strides have been made in the economical 
use of steam. The natural gasoline industry has vir- 
tually stood still during this period. It is time that 
we recognize and take advantage of the advances 
that have been made in the art of generating steam. 

The backwardness in the use of steam in this in- 
dustry is partly due to the relatively short time some 
of the plants have been in operation and partly to 
the low cost of fuel. We must not overlook the fact 
that capital investment and operating costs may be 
materially reduced through a little more careful 
study of the use of steam. 

In order to show the possibility of steam saving 
in gasoline plants we will discuss the equipment that 
is using the steam, and therefore this paper will deal 
very largely with the steam consuming equipment 
in a natural gasoline plant. 

Economies in large power plants are being made 
through the use of higher pressures and higher steam 
temperatures. Continuous boiler ratings of 300 and 
400 per cent are possible with less maintenance and 
repairs to boiler setting than is now obtained in gas- 
oline plants. Boilers have been equipped with water 
walls, feed water economizers, and lately, steaming 
economizers and air heaters added after economizers. 
Superheaters are installed between banks of boiler 
tubes or radiant heat superheaters are used, the ra- 
diant section occupying part of the combustion wall 
space. 

WATER WALLS 

As refractory repairs is one item of steam genera- 
tion that causes boiler shut downs and repairs, the 
combustion engineers have solved this problem by 
the introduction of water walls. There are many 
types and designs of water walls ranging in price 
from $9.00 per square foot of wall surface covered, 
to $52.00 per square foot of wall surface covered. 
The use of water walls in industrial plants and par- 
ticulariy where oil or gas fuel is used exclusively, 
should be just enough to reduce furnace tempera- 
tures to 2600 degrees F. at maximum ratings. 

From the limited test conducted in this state it has 
been found that where oil fuel is used in connection 
with mechanical type of oil burners and 15 per cent 
CO: in the flue gases, furnace temperatures may 
reach 3050 degrees F. Using steam atomizing burn- 


*Before California Natural Gasoline Association. 


ers under the same conditions, furnace temperatures 
rarely exceed 2600 degrees F. As steam atomizing 
burners require all the way from 2% to 10 per cent 
of the total steam generated for atomizing, it is quite 
obvious why central stations use the mechanical 
type of burner. It has been determined that by the 
introduction of the limited amount of water wall sur- 
face in boilers equipped with mechanical burners re- 
ducing the furnace temperature from 3050 degrees to 
2500 degrees or 2600 degrees F., continuous rating of 
300 and even 400 per cent may be obtained continv- 
ously without any refractory repairs. It must be 
borne in mind that these same boilers operating 
without water walls with either mechanical or steam 
atomizing burners rarely exceed 160 per cent of 
rating. The moment that they attempt 200 per cent 
rating for any continuous period, refractory repairs 
are encountered. 

The limited amount of bare tube water wall sur- 
face installed in either return tubular boilers or water 
tube boilers permits operating these units at ratings 
of 300 or 400 per cent continuously, obviating the 
installation of a number of units with their added 
cost of settings, piping, buildings, etc. Water walls 
lately have been installed in old boilers leaving a 


‘ space of two inches from the inside furnace lining 


to the inside of the water wall surface. The average 
cost of water walls installed in a return tubular 
boiler of 150 HP. rated capacity will average $1400 
and a water tube boiler of 500 HP. rated capacity 
will average $3500 for bare tube type as described 
above. Superheaters for 200 degrees superheat cost 
about $5.50 per boiler horsepower installed for 1! 
HP. sizes. 

Economizers utilizing the waste gases from @ 
boiler, and being of the counter-current type, heat- 
ing the feed water from an average temperature 0 
220 to 340 degrees F. cost, approximately, $3.00 pet 
square foot installed. In using an economizef of 
this type the square feet of boiler heating surface 
may be reduced 20 per cent to offset the work done 
by the economizer. The final cost will be about the 
same for a complete boiler unit, the net gain will be 
reflected in greater boiler ratings and maximum 
efficiencies. 

AIR HEATERS 

The writer does not consider that air heaters a 
an essential part of the economic program that 
should be followed in a boiler plant of a natural ga 
oline absorption plant; however, theoretically pt 
heated air is considerable of a fuel saver. AS the 
cost of air preheaters averages $1.00 per square foo! 
installed, modern boiler practice is to proportion the 
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boiler heating surface, economizers, and air heaters 
so that the total overhead cost of steam generation 
is less than the usual practice of three pass boiler 
with efficiency averaging 75 per cent as against 87 
“to 89 per cent that is now obtained in central sta- 
tions. 

It must be understood that the costs given in this 
paper are only approximate, as they will vary mate- 
rially with the type of equipment used and the care 
with which it is installed. These costs, however, 
are relative but are sufficiently accurate to show the 
economy that is possible to make in the boiler plants 
of the natural gasoline industry. 

The present practice in small plants is the use of 
locomotive type boilers. They are seldom, if ever, 
insulated to permit them to perform at their highest 
efficiency. The fire boxes are, in general, small; 
which prohibits operation ratings in excess of nor- 
mal. In larger plants will be found the H. R. T. as 
well as the locomotive types of boiler. The H. R. T. 
boilers can be operated at a higher rating than the 
locomotive type and are more efficient, in that they 
are better instilated and have larger fire-boxes. In 
the largést plants we find the water-tube boiler and 
H. R. T. but we seldom, if ever, find superheated 
steam used, to say nothing of water walls or feed- 
water economizers. 

In the past the steam pressures have been up- 
ward of 125 to 150 pounds, but due to the advent of 
higher pressure boilers for drilling purposes, we now 
find a large number of the 200 pound boilers of loco- 
motive type in the gasoline plants. The H. R. T. 
boilers, due to their design, are seldom built for 
pressures in excess of 150 pounds, due to the ex- 
cessive cost of the large shell and comparatively 
large surfaces requiring staying, if they are built for 
a pressure of 200 pounds or over. 

The pumps in general use are reciprocating, and 
turbine-driven centrifugals, with a few motor-driven 
centrifugals and a few rotaries. The majority, how- 
ever, are reciprocating pumps of the duplex type with 
the trend towards the turbine-driven centrifugals to 
obtain a lower boiler plant cost and a better steam 
economy. 

The situation in gasoline plants is such that we 
need a large amount of steam for the evaporators, at 
from 20 to 40 pounds pressure, and since it is not 
economical to operate one set of boilers at a low 
pressure for the process steam and another set at a 
higher pressure for the pump and pre-heater steam, 
we build the boiler plant to generate all the steam 
at the highest pressure required. 

The practice varies in the manner in which we ob- 
tain the 30 pound steam for process work in the 
evaporators. One school takes live steam and ex- 
pands it through a valve to a 30 pound pressure. 
When they do this no work is obtained from the 
steam in the expansion to 30 pounds. The other 
school takes the exhaust from the pumps using dry 
steam and puts it into the evaporator at approxi- 
mately 30 pounds pressure. These practices are 


both wrong ; especially the first, in that there is a re- 
duction of pressure without the performance of use- 
ful work, which work could be utilized either to gen- 
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erate power or to operate the oil, water, and gasoline 
pumps of the plant. In the second case, when dry 
steam is put into the pumps, the exhaust contains q 
large quantity of moisture, and unless a separator 
is put on the line to remove the moisture from the 
steam a large percentage of water is put into the still, 
which is detrimental to good operation. Also, the 
temperature of the steam is only about 274 degrees 
F, which is far too low for the oil leaving the still, 
and has a decided cooling effect on the oil, which is 
the very thing the industry is attempting to correct, 
but by another method. 
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FIGURE 1 


° 


Referring to Figure 1, which shows the temper- 
ature drop of the oil through an evaporator in which 
exhaust steam is admitted at 30 pounds pressure. 
The exhaust is from a turbine in which dry steam 1s 
used, hence the low steam temperature. ‘The tem- 
perature is fairly constant on the upper trays, but 
falls very rapidly on the lower ones, which is due to J 
the heating of the steam by the oil, a reverse effect 
from that desired. The sag in the curve on the 
upper trays is probably due to errors in thermometer 
readings. This curve, however, is made up of tests 
taken on several days. In this evaporator there 's 
no heating of the oil by live steam in coils on the 
bottom tray. Had this exhaust steam been super 
heated to a temperature in excess of the oil in the 
evaporator, it would have had a heating effect, which t} 
is the thing desired. | 


PUMP EFFICIENCY 

Now, to consider the efficiency of the pumps tht 
we will use: Referring to Figure 2 we find that the 
duplex or piston-pump is vastly more efficient with 
a long stroke than with\a short one. These curv u 
are from tests made under ideal conditions, where 
the pumps were packed to give a minimum resist 
ance. Curves A and C are for 145 pounds, and 
Curves B and D are for 95 pounds gage steam pre 
sure at the cylinder; representing 150- and 1” 
pound boiler pressures respectively, and allow! 
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Some Other TUBE-TURN Users 


The Atlantic Refining Company 
E. B. Badger and Sons Co. 

The Empire Companies 

Gulf Pipe Line Co. 

Humble Oil and Refining Co. 
The M. W. Kellog Company 
The Prairie Pipe Line Company 
Richfield Oil Company 

Shell Compan 

Standard Oil Co. of Indiana 
Standard Oil Co. of California 
Sun Oil Company 

The Texas Company 

W. M. Anderson 

The Howard C. Baker Company 
Johnson, Larsen & Company 
Kinzie Engineering Corporation 
Cities Service Gas Company 


N O 


Consolidated Gas, Electric Light 
and Power Co. of Baltimore 
The Detroit Edison Company 
The Laclede Gas Light Co. 
New Orleans Public Service Inc. 
Pacific Gas and Electric Co. 
Rochester Gas and Electric Cor- 
poration 
The Barber Asphalt Company 
The Barrett Company 
Bogalusa Paper Company 
Eastman Kodak Company 
Dominguez Chemical Company 
Gulf States Paper Corporation 
Holly Sugar Corporation 
Procter and Gamble Company 
Carnegie Steel Company 
General Electric Company 
a : 
BUCKLING 


The Bureau of Standards was 
established by Congress July 1, 
1901. It began operations with 
eightemployes. Today the 
eighteen buildings required to 
house its activities occupy 43 
acres and are manned bya staff 
of nearly 1000 persons. The bu- 
reau aidsindustry to determine 
the best standards of quality, 

rformance, and practice. It 

everywhere recognized as the 
national authority. 


**Main steam piping in engine room. Attentionis 

directed to the TUBE-TURN, at the extreme left 

of the picture. The short radius of this fitting 

made it possible to bring the header thru the wa 

and to carry it along on brackets closer to the 

<a would have been possible with a pipe 
end. 
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ia Stock Fittings 


forthe Bureau of Standards 


HE PLANT was first equipped with but one boiler; piping was 
erected with cast steel fittings and wc $3 bends. Later it was 
decided to make the new plant a “central station” for the entire 
roup of 18 buildings, w ich required the installation of two 
additional boilers. The drawings specified cast steel fittings in 
the boiler header ta nae at the last minute a welded instal- 
lation using Tube-Turns was a adopted. 





It will be noted that the only open joints are at the valves or 


L where flange unions were installed to accommodate the testing 
apparatus. The tea was designed to secure proper distribution 
3 of expansion and contraction, resulting in a reduction in the cost 
o of anchor and hanger supports, saving in material cost, and a 
e substantial reduction in pipe covering cost, since there were 


# practically no flanges to be covered. (Descriptions of illustra- 
tions supplied by the contractor.) 













‘‘Here limited space prevented making 
connections with regular fittings. Note 
particularly how by means of the short- 
radius Tube-Turn we were able to con- 
trol direction of the branch piping 
through provided wall opening.’ 







“A 6-inch branch steam main off- setting at 
rade and entering pipe tunnel in engine room. 
t was necessary to closely parallel the side 
wall in order to provide maximum head room, 

so important in every engine room. Contrast 
the appearance of this piping with any in- 

stallation in which cast fittings areemployed.”” 
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TUBE-TURNS, Incorporated, 1256 Logan Street, Louisville, Ky. 


Distributors Carrying Stock 
Baltimore, The Heat and Power Corp. Los Angeles, Buck and Stoddard Tulsa, The Moorlane Company Detroit, C. E. Phillips and Co. 
St. Louis, H. A. Woodworth Engineering Co. Houston, Maint Engineering Corp. Toledo, Mason Equipment Company 
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FIGURE 2 


five pounds for wire-drawing through the valves. 
Actual steam rates for similar pumps are also given 
on the curve. It is most difficult to establish a steam 
rate for a piston pump, because of uncertain factors 
such as tightness of piston packing, valves, volume 
of clearance, etc. It is not an uncommon occurrence 
for an operator to pack the piston and rods so tight- 
ly that the friction load is a large part of the total 
work of the pump, resulting also in scoring the cyl- 
inder liners and rods. 

It is considered safe to use the following steam 
rates for duplex pumps: Large sizes from 120 to 


150 pounds per hydraulic horsepower, and for small- 


er ones from 150 to 200 pounds, while for compound 
pumps, sizes around 18x24 inches, it is possible to 
reduce this to about 80 pounds per hydraulic horse- 
power. One of the foes of steam economy in pumps 
is cylinder condensation. Ordinarily duplex pumps 
do not have a chance to perfom at their best. An- 
other thing is their inherent inability to use steam 
expansively, resulting in high pressure steam enter- 
ing the cylinder during the full stroke—a very waste- 
ful use of steam. If the steam cylinders are lagged, as 
they should be, and where superheated steam is used 
in place of dry saturated, or wet steam, as is most 
generally the case, cylinder condensation could be 
entirely eliminated. The high speed reciprocating 
steam engine takes about 160 degrees or 170 degrees 
F. superheat for 150 pound steam to give a dry ex- 
haust at atmospheric discharge. We are reasonably 
safe in assuming that 100 degrees F. of superheat 
would give dry steam in the exhaust of duplex 
pumps. The lower superheat for pumps being due 
to the cylinder taking steam for the entire stroke. 


Referring to Table 1, we see that the steam rate 
of duplex pumps is a function of the number of 
strokes. The more rapidly the pump is operated, 
within safe limits, the lower the steam rate; which 
is partly due to the fact that for a slow speed pump 
there is a longer period of stoppage of flow at the 
end of each stroke and it takes more energy to start 
the fluid again on the succeeding stroke than if it 
were kept in constant motion. This also shows the 
advantage of the long stroke over the short stroke 
pump, so if we are going to use reciprocating pumps 
for any special reason, we should at least give them 
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a fair chance and select pumps with a long stroke 
and operate them at a speed that will give a minj- 
mum steam consumption. Also properly insulate 
them and, in the event of use of the exhaust for pro. 
cess work, use superheated steam to reduce the cyl- 
inder condensation. 


TABLE 1 
STEAM CONSUMPTION OF DUPLEX AND SIMPLEX PUMPs 
Test by Robert Hunt & Company 
Steam 
Mech. rate 
Stroke per Eff. Ibs. per 
: per Cap. Total cent per Water 
Pump Size Min. G/M Head slip cent Hp. 
RINE iy. 4 caro’ 6x4x6 191 16.16 78 1963 
ES ere 6x4x8 ; 199 7.12 90 
Simplex wee 8x5 4x12 54.5 " 238.6 1.23 
Simplex PN é 5. 241.2 3.84 
Consumption of steam in a direct acting pump de- 
creases as the speed increases. Test on 16x12” du- 
plex pump at Massachusetts Institute of Technology 
gave following approximate results. 
0 strokes per min. 200 Ib. per I.H.P. at steam end 


strokes per min. 150 lb. per I.H.P. at steam end 
strokes per min. 100 Ib. per I.H.P. at steam end 


35 
Pe) 
It must be remembered that where we use super- 
heated steam a different lubricating oil must be used 
than where a dry or wet steam is used. If we con- 
sider the duplex and centrifugal pumps from the 
standpoint of mechanical efficiency under ideal con- 
ditions, and in small sizes, the duplex pump in gen- 
eral has a higher efficiency. However, as will be 
shown later, the centrifugal pump in the larger sizes 
will have an efficiency equal to or higher than the 
duplex pump. With the centrifugal it is not possible 
to reduce the efficiency through neglect or lack of 
knowledge to the same extent as with the duplex, 
because there are no reciprocating parts in the cen- 
trifugal, there is not the multiplicity of valves to re- 
quire renewal and re-grinding and to cause leakage, 
to say nothing of the high friction load incident to 
tight pistons, or excessive slip due to loosely packed 
pistons. The effect of tight stuffing box packing in 
the centrifugal is slight compared with its effect in 
the reciprocating pump. Dust and grit are absolute 
foes to duplex pumps where there is little or no ef- 
fect on centrifugals. There is also more difficulty 
in keeping duplex pumps properly lubricated than 
there is with centrifugals. The writer has seen du- 
plex pumps where the rods and valve mechanisms 
have been cut out within a few weeks time in places 
where the air is very heavily laden with dust. This 
is particularly true in the Mid-Continent fields. 
Reciprocating pumps are prone to hammer oF 
knock if operated at high speeds without a back 
pressure on the exhaust steam. This may be serious 
in some cases due to vibration set up in the piping. 
It is, however, very readily overcome by slightly 
pinching on the discharge steam line to give a cush- 
ioning effect on the end of the stroke. In centrifugal 
pumps the flow is absolutely uniform and steady 
which prevents vibration, and gives a lower friction 
drop. Tests on oil pipe ines Which are our best 1 
dication of the relative friction of piston pumps and 
centrifugals, indicate that the same quantity of oil 
can be pumped at approximately 10 per cent lowe 
pressure in the case of centrifugals than with the 
crank and flywheel type of piston pump. ‘Thes¢, 
however, are slow speed and there is a decided start 
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ing and stopping of the oil in the lines, even though 
air chambers are used. 
A common, but improper, comparison between 
pumps is the first cost. The true comparison is the 
_steam consumption of the various kinds. What 
profit is there in receiving a pump as a gift if it is 
necessary to install more boilers to operate it? Ifa 
pump uses such an excessive amount of steam as to 
require additional boiler capacity, then the true cost 
of the pump is the cost of the boiler with its fixed 
charges, maintenance and operation, assuming, of 
course, that the fuel is had for nothing. 
From Figure 3 we will see the manner in which 
the steam rate varies as a function of the turbine 
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FIGURE 3 
cost per horsepower. The turbine with the highest 
steam rate costs the least because it will be in gen- 
eral a single-stage unit, while the more expensive 
turbine will be a multi-stage unit with a greatly in- 
creased efficiency. This curve is typical for 200 HP. 
turbines using dry and also for superheated steam. 
It also illustrates the reduction of steam consump- 
tion by use of superheat. 
STEAM ECONOMY IN PUMPS 

The writer wishes to again emphasize the fact that 
the reciprocating pump is seldom given a fair chance 
to show its real worth, because it was the first pump 
of any practical value, and because of its apparent 
simplicity (viewed from the outside) it has found 
use where the centrifugal would be better adapted. 
In the matter of real simplicity, however, compared 
with the centrifugal, the reciprocating pump, with 
its numerous parts, is a veritable complexity. In 
the comparatively few places where there is an ex- 
cess of boiler capacity coupled with fuel free of 
tharge, the comparison of the two types of pumps 
resolves into the comparison of first cost, mainten- 
ance and operating charges. While the first cost of 
the turbine-driven centrifugal pump in small sizes 
is higher than the first cost of the reciprocating 
pump, it is quite certain that the operating and 
maintenance charges are less because of the replace- 
ments of parts and the lubrication necessary with 
the reciprocating pump. 

The more un-economical any prime mover is the 





more important it is that it be operated undcr the 
most favorable conditions to keep steam consump. 
tion at a minimum. The turbine is the most widely 
used prime-mover today in power plants; this is be- 
cause they are the most economical in larger sizes, 
and the steam consumption of turbines is very good, 
even in small sizes. 

A few years ago small turbines were very un-eco- 
nomical in the use of steam, but this condition is a 
thing of the past, and today turbines of 40 HP. ca- 
pacity can be obtained that are comparable with 
steam engines of like capacity. Another thing in 
favor of the turbine is that they do not require lu- 
bricating oil and sonsequently is does not pollute or 
contaminate the condensate for boiler feed water. 
This does not mean that lubricating oil cannot be 
removed from the condensate of piston pumps, but 
it is just that much trouble eliminated if we do not 
have to put it in; besides there being a saving in the 
operating cost by not having to purchase lubricating 
cil. 
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FIGURE 4 
Figure 4 shows the steam consumption of a turbine 
as a function of speed. From this we see that the 
higher the speed of the turbine the lower the steam 
consumption. In general the manufacturers of steam 
turbines prefer to have the peripheral velocity of the 
wheel 50 per cent. of the steam velocity. 
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FIGURE 5 
Figure 5 shows the steam consumption of a turbine 
as a function of back pressure and initial steam pre> 
sure. From this we see that the higher the back pres 
sure the greater the steam consumption; and also the 
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Increased throughput, decreased pressure drop and increased 
efficiency—all this and more comes from the use of Ohio-lock 
Frictionless Return Bends. 














Notice the oil passage. There are no corners or reversals of 
flow direction. Throughout the fitting there is one continuous 


unbroken channel. 


That is why, with the Ohiolock Frictionless, throughput is in- 
( creased from 15% to 20%—giving greater efficiency and more 
production from your units. 


ar’ Minimum time “off stream” is insured by the use of the faster 
acting Ohiolock closure. 


All these advantages and others are described in the Frictionless 
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FIGURE 6 


higher the initial steam pressure the lower the steam 
consumption. Therefore, we should use live steam 
with a pressure as high as possible to reduce our steam 
rate. 

Figure 6 shows the horsepower that is possible to ob- 
tain in a single frame and the relative cost for the 
various horsepowers. The large cost initially is in the 
casing and it costs only a small amount more to equip 
this frame for the higher horsepowers. 
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FIGURE 7 

Figure 7 shows the manner in which the steam rate 
varies as a function of the degree of superheat of the 
steam. 

Figure 8 shows the relation of the initial steam pres- 
sure to the steam rate of a turbine. We must not for- 
get that there is a cooling of the steam in an insulated 
pipe which produces condensation and that for every 1 
per cent. of moisture in the steam, the steam consump- 
tion of the turbine is increased 2 per cent. Also, the 
capacity of the turbine is somewhat reduced as the back 
pressure is increased. 

To obtain the most economical use of steam in a 
turbine we should have high steam pressure, high super- 
heat, high speed, and at the same time, multi-stages to 
give a more efficient use of the steam. It is incorrect 
to arbitrarily set a certain speed that the purchaser may 
think he needs for a pumping unit; instead he should 
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FIGURE 8 


consult with turbine and pump manufacturers to find 
the speed that will give the most economical use of 
steam for the turbine. In some cases it may be 
5000 to 6000 r.p.m. in combination with a pump of 
2500 to 3000 r.pm. In a power plant the steam rate 
of the prime mover is of the utmost importance and the 
initial investment is secondary, because it is seldom the 
case that the increased cost of obtaining a lower steam 
rate will not pay for itself in a short period. The low- 
est first cost and the lowest steam consumption is 
obtained by the use of a single turbine driving, say, 
three or four pumps in a gasoline plant; that is by 
directly connecting or gearing the turbine to lean oil 
pump, fat oil pump, water pump, and reflux pump. 
All of these pumps must be operated at the same time 
and the capacity of any one may be varied by throttling, 
without affecting the output of the others. The first 
cost of the layout is reduced by the use of one turbine 
instead of four, and the steam rate is kept low by reason 
of the larger, more economical turbine running at nearly 
maximum capacity. In this case we would provide 100 
per cent. standby capacity, except in a two-unit plant 
where we would have one standby unit for the two. 
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FIGURE 9 
Figure 9 shows the cost of the pump unit consisting 


of four pumps, namely: Lean oil, rich oil, water, and 
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say, Demand for anti-knock fuel, says “Refiner,” is pushing 
ce te the refining industry toward bigger cracking units and 
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i Oil Company’s installation of Gyro Vapor Phase 
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eason long-established design fits into the Pure Oil program. 

casi Here is standard Detrick construction—air-cooled wall, 

> 100 arch with exclusive radial end and flat still roof—in- 

’ stantly and successfully adapted to conditions involv- ‘ 
ing terrific temperatures, rapid cycles of heating and 
cooling and the need for absolute reliability. 


plant 


0. 


Cooling circulation through the rear wall provides pri- 
mary air for the Dutch-oven furnace. Secondary air 
enters through side-wall ports after carrying heat safe- 
ly away from finned, cast-iron hangers, which in turn 
conduct it rapidly from the interior of the refractory 
and vastly prolong its life. 
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reflux, for various capacities. The price curve is for 
the four pumps based on the capacity of the lean oil 
pumps. Instead of this being a curve, as shown, it will 
actually go in steps, due to the range of capacities one 
set of pumps can be operated at by changing the run- 
ners. These steps, however, will be quite different for 
each make of pump and, therefore, they have been 
averaged and straightened out into a curve as shown. 
Likewise, the horsepower to drive the four pumps is 
given. The efficiency of each individual pump is taken 
into account to determine the horsepower to drive them. 
It is based upon a speed of 3000 r.p.m. for the unit. 
The centrifugal pump, fortunately, is in the same cate- 
gory as the turbine as regards speed and efficiency. 
The pump is more efficient at the higher speeds up to 
the point where it is possible for cavitation to occur. 
The efficiency of two-stage oil centrifugal oil pumps 
where the pressure is boosted from zero to 125 pounds 
for pumps of capacities ranging from 100 to 500 gal- 
lons per minute will vary from 40 to 70 per cent. me- 
chanical efficiency, while for single stage water pumps 
boosting the pressure from zero to 60 pounds, if sizes 
ranging from 300 to 1500 gallons per minute, the me- 
chanical efficiency will vary from 70 to 82 per cent; 
this is based on a pump speed of 3000 r.p.m. The first 
cost of the centrifugal pump can be reduced by placing 
the lean and fat-oil pumps on one housing. In this 
manner the only pressure which must be packed off 
will be suction pressures. The high pressure sides will 
be next to each other. With pumps of this kind the 
runners are so proportioned that the pressure of the 
lean: oil unit is slightly in excess of the rich oil pressure 
so that should anything happen to the packing gland 
between the two pumps there will not be a leakage of 
rich oil into the lean. The disadvantage of this type 
of pump is that it must have a longer shaft than with a 
two-pump unit. 

Table 2 shows the actual value of superheated steam 
over dry and saturated in a simple engine. The test 
is by Professor Ripper and shows that the theoretical 
gain is only the difference between 15.9 and 14.2 or 11.6 
per cent., while the actual gain is the difference between 
10.6 and 6.3 or 65 per cent increase. The increased cost 
of obtaining the superheat is almost negligible in com- 
parison with the gain in thermal efficiency of the en- 
gine. 

TABLE 2 


EFFECT OF SUPERHEAT ON ACTUAL AND 
THEORETICAL ENGINE 
A Steam °F. super- Lbs. steam Thermal Eff. % 
Pres. heat per I. H. P. actual Theo. 
13.33 


101.7 39.62 6.3 14.2 
13.33 98.5 98.3 33.8 7.1 14.6 
13.47 98.6 254.2 23.36 9.5 15.2 
13.49 99.5 319.6 20.08 10.4 15.9 

Performance data, due to J. Breslav are given in 
Table 3 for a boiler feed pump and for a compound 
duplex direct acting steam pump. Both pumps were 
designed for 250 G/M and were operated nine hours 
a day at 160 pounds steam pressure and two pounds 
back pressure. 

TABLE 3 

OPERATING COST COMPARISON OF BOILER 

FEED PUMPS 


Turbo Compound 
Centrifugal Duplex 


First cost . $1,008 $980 
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Valves to be watched 14-18 
Packing boxes 18 
Oil Used in 15 days, pints, about... 30 
Grease, pounds 0 
Maintenance, packing, etc., per year. $30 $120 


As we have considered the factors affecting steam 
consumption of duplex and centrifugal pumps, let ys 
now attempt to establish a steam or heat balance for 
gasoline plants. As has been intimated, the method of 
expanding live steam to the still pressure without the 
performance of useful work is not good engineering 
and is wasteful. Likewise, the use of exhaust steam in 
evaporators for process purposes without it being first 
heated to a temperature at least as high as the oil en- 
tering the evaporator, is contrary to good practice, in 
that there is a cooling of the oil in the bottom of the 
evaporator. The industry today is attempting to main- 
tain a constant temperature throughout the evaporator 
to obtain best results. 


Let us now consider the effect of the various quant- 
ties of moisture in steam at various pressures before 
expansion to 30 pound gauge. Tests show that unless 
the steam on reaching the evaporator is passed through 
a good steam separator it will contain around 3 per 
cent. moisture; and if it is passed through a separator 
it will then contain only about one-half of 1 per cent. 
moisture. 

In Table 4 we see that if dry steam at 125 pounds 
is expanded to 30 pounds gauge the final temperature 
will be 316°F. and if the moisture contained is increased 
to 3 per cent., the steam temperature will only be 
274°F. and will still have one-half of 1 per cent. moist- 
ure. If 200 pounds dry steam is expanded to 30 pounds 
the final temperature will be 326°F. If the same steam 
contains 3 per cent. moisture and expands to 30 pounds 
the final temperature will be 279°F. This demonstrates 
the fact that at best, 200 pounds dry steam when ex- 
panded to still pressure of 30 pounds cannot be in excess 
of 326°F., and if it has moisture in it, the final tempera- 
ture will be lower; and the result is a cooling effect im 
the evaporator, which should be guarded against. The 
only way to prevent this is by reheating the steam to the 
temperature desired before admitting it to the evapo- 
rator. 

TABLE 4 


TEMPERATURE OF STEAM AFTER EPANSION 
TO 30 LB. GAGE 
In Degrees F. 
Initial Steam % Moisture before expansion 
pres. lb. gage 0 1 2 7 
L/ 


25 316 299 282 / 
150 319 304 287 2/4 
200 326 310 293 27) 


In ordinary cases where there is use for all of the 
exhaust steam from the pumps for process work, the 
steam consumption cf the pump is of no importance 


If the 


However, this is not the case in gasoline plants. 
t into 


exhaust from duplex pumps is used and it is all pu 
the evaporator there is an excess over that require 
which puts a heavy load on the condensers, which is also 
the case with turbines unless an economical selectia! 
is made to obtain the lowest steam consumption possi 
By the use of 100°F superheat, the steam rate ’ 
duplex pumps, if lagged, is reduced approxin nately 3! 
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View of Fabricating Shop from West End, Houston Plant 


EQUIPPED TO SERVE 


A number of installations of 
special equipment in the new 
Houston plant, added to the al- 
ready existing facilities of the 
plant in Dallas, makes the 
Wyatt Metal & Boiler Works 
adequately equipped to serve 
the needs of the oil and gas in- 
dustry. 


Some of the equipment at 
Houston includes a 36 foot 
plate planer, plate bending 
rolls to form plates into cylin- 
ders 36 feet in length and an 
automatic arc welding machine 
for longitudinal seams 36 feet 
long. 


WYATT METAL © BOILER WORKS 


Capital $1,000,000 


DALLAS, 


HOUSTON 











| 











102 THe REFINER AND NATURAL GASOLINE MANUFACTURER 


per cent., which, as stated before, is due to the elimi- 
nation of cylinder condensation. 

Exhaust steam, or steam expanded from higher pres- 
sure should be heated to a temperature at least as high 
as the oil before being admitted to the evaporator. It 
is not necessary to reheat the exhaust steam from a 
turbine if superheated steam is used in it. As an ex- 
ample: If 150 horsepower turbine takes 200 pounds 
steam with 200°F. superheat and runs at 3000 r.p.m. 
discharging at 30 pounds gage, the temperature of the 
exhaust steam will be about 429°F. Exhaust steam 
from duplex pumps is being superheated in some plants 
at the present time by installing superheaters in the H. 
R. T. boiler setting and the results are very satisfactory. 
The practice should be extended. In some cases where 
emulsion troubles are encountered by the use of exhaust 
steam, or steam expanded down to 30 pounds before 
admission to the still, it can be overcome by the use of 
superheated steam. 

We shall now further consider a method of obtaining 
a steam balance for a gasoline plant. 
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TABLE 5 


Referring to Table 5 we have taken the case of a 
plant circulating 500,000 gallons of lean oil, 520,000 
gallons of rich oil, 1,500,000 gallons of water, and 50,- 
000 gallons of gasoline reflux per day; the lean and fat 
oil is boosted through 125 pounds pressure; the gaso- 
line and water are boosted through 60-pound pressure. 
This ratio of oil, gasoline and water will vary with con- 
ditions but may be considered a representative average 
condition. The power required to drive these four 
pumps in the case of a steam turbine is 140 horsepower ; 
we have assumed the best efficiency we feel justified 
to use for the duplex pumps and it requires 115 horse- 
power in their case. The oil is assumed to be heated 
from 250 to 330°F. in the pre-heater ; the turbine speed 
is taken at 3000 r.p.m. and it has been verified by many 
tests that if the still pressure is 25 pounds, the steam 
required is 1.3 pounds of steam per pound of gasoline 
in the rich oil. Three cases have been considered for 
the duplex pumps. It is assumed that in each case 
steam of 150 pounds pressure will be used. In the 
first case there is no superheat to the steam and back 
pressure is atmospheric. In the second case no super- 
heat, and back pressure at 30 pounds. In the third 
case, superheat is 100° and back pressure 30 pounds. 
In the first case live steam is used in the evaporator 
and in the two latter, exhaust steam. The steam re- 
quired in heating the oil is a constant amount. Like- 
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wise, steam required in the evaporator is a constanj 
amount; and in the case of live steam being used jp 
the evaporator, 848 boiler horsepower will be required: 
while if dry steam is used in the pumps and the exhaust 
in the evaporator, 745 boiler horsepower will be re- 
quired, and if 100° superheat is used, and the exhaust 
in the evaporator, there will be 517 boiler horsepower 
required. 

If we go through the same process for the turbine 
units and vary the boiler pressure from 150 to 40 
pounds and superheat from 0° to 300°, we find that the 
steam from the turbine is equal to the steam required 
by the evaporator at about 250 pounds pressure with 
150° superheat or 200 pounds pressure and 200° super- 
heat. The latter, however, is not shown in the table. 
It will require 360 boiler horsepower to operate the 
plant. It requires more high pressure steam to heat oil 
than low pressure because the latent heat is decreased 
as the pressure is increased, and only the latent heat 
is utilized. However, this is not an important factor 
if we put the condensate from the pre-heater back into 
the boiler by either raising the pre-heater in the air to 
sufficient height that it will return by gravity, or pump 
the condensate back and put the pre-heater down on 
the ground where it is more accessible. 

Let us now consider the cost of the boiler plant and 
pump equipment required for the four plants with the 
oil, water, and gasoline capacity as given in Table 6. 
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It is assumed that the economical selection of boiler 
dictates the use of the water-tube type for the larger 
capacities, and that they will operate at 200 pounds 
pressure and with superheaters for 200°F. superheat. 
It is acknowledged that H. R. T. boilers could be used 
in the smaller plants, but due to the short time the 
writer has had to prepare this paper it is not possible 
to go into this matter, and it was not possible to select 
commercial sizes of boiler, but the prices are based o 
the actual boiler capacities required. The analogy ‘s 
applicable had commercial sizes of boiler been selected. 
Commercial sizes of pumps, however, have been select: 
ed, and in the case of the duplex, lean and fat oil 
pumps, the working pressure is 125 pounds and they art 
of the long-stroke type. The water pumps and gasoline 
reflux are the so-called tank-type or low pressure. 
Standby or spare pumps have been provided in the cas¢ 
of the duplex, and 100 per cent. standby capacity has 
been provided in the case of turbine-driven centrifuga 
units. The total cost of boiler plant with superheat 
for live steam; stack, accessories, brick work and. fit 
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A 20 bbl. Lummus Refinery 





Complete with pipe stills, atmospheric and 

vacuum towers enables us to process your 

crude as a preliminary to our design of a plant 
to meet your needs. 


Lummus Petroleum Refineries 


The Walter E. Lummus Co. 
145 Milk St., Boston, Mass. 


iin 


104 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


tings will be about $61.00 per boiler horsepower and is 
the basis of price comparison in Table 6. 

It is assumed that the boilers will be operated at 150 
per cent rating. The initial boiler investment can, how- 
ever, be reduced one-third over that shown in Table 6 
by the use of water walls and feed water economizers 
if it is desired to do so. The water walls allow the 
boilers to be operated at higher ratings, only sufficient 
water walls should be used to reduce the furnace tem- 
perature to not over 2600°F. It is the refractory that 
is the determining factor in the rating at which a boiler 
may be operated—not the boiler itself. 

In each case of the four plants the cost of duplex 
pumps is less than the cost of centrifugals with tur- 
bines, but if these comparisons had been carried further 
the cost of centrifugals would soon become less than the 
duplexes. They become equal for a lean oil circulation 
of about 750,000 gallons per day. Due to the reduced 
steam consumption of the turbine-driven centrifugal 
pump units, the boiler plant cost is in all cases under 
that of the requirements for duplex pumps, even though 
superheated steam is used. The initial investment is 
lower for Plant A where duplex pumps and 100° super- 
heat is used than in the case of turbine drive with 200° 
superheat. However, in all others there is a very ma- 
terial saving in favor of the turbine drive, and in the 
case of Plant D the saving is about $14,000 by the use 
of turbine drive over duplex pumps, as they are most 
generally used without superheat or the steam cylinders 
being lagged ; and is $5000 less for the turbine than for 
the duplex pump with 100° superheated steam. As the 
plants increase in size the saving increases very rapidly 
in favor the the turbine over the duplex pump. 
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| FLOW SWEET OF RECOMMENDED USE OF STEAM IN GASOLINE PLANT 
FIGURE 1C 


With the foregoing in mind we now propose the fol- 
lowing use of steam in the gasoline plant: See Figure 
10. Generate steam at 200 pounds pressure with 200°F. 
superheat. The exhaust from the turbine will give a 
superheated steam above the temperature of the oil in 
the evaporator and as previously stated a 150 horse- 
power turbine will exhaust steam against 30 pounds 
back pressure at 429°F. If there is a surplus (which 
there should not be if the proper selection of equipment 
has been made) it can be condensed to reclaim water 
for the boiler plant. The balance of superheated steam 
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from the boiler plant is put through heating co/ls in the 
evaporator to be de-superheated before being put into 
the pre-heater. With the superheat there is a high 
mean-temperature difference between the temperature 
of the oil in the evaporators and the steam, which wil] 
give very good heating and it is in general not necessary 
to have superheat for the pre-heater. The steam for the 
boiler feed pumps should be taken from the pre-heater 
condensate tank to remove the air and increase the 
heating efficiency of the pre-heater. The condensate 
from the pre-heater is pumped back into the boiler with- 
out reduction of pressure, in order to save the tempers- 
ture of the hot water and prevent evaporation. The 
water irom the primary condenser, will be 85 to % 
per cent. of the steam admitted to the evaporator, pro- 
viding the outlet temperature of the vapors from the 
primary condenser is approximately 150°F. The bal- 
ance of the water from the secondary condenser will 
be from 10 to 15 per cent., and which will have a 
temperature at, roughly, 75°F. Both will go to the hot 
well with a temperature of about 140°F. Should there 
be any gasoline carried through with the water it will 
escape at this point and the cold makeup water will be 
admitted to the hot well with a liquid-level control. The 
boiler feed pump will exhaust to a feed water heater 
to heat the boiler feed water to as high a temperature as 
possible. By this means the boiler plant is operated 
with almost 100 per cent. distilled water, and a further 
advantage is the elimination of lubricating oil from the 
condensate, which oil has caused a number of operators 
considerable trouble. 

The writer has been asked a number of times if he 
did not consider the use of a vacuum on the discharge 
of the pump turbine a desirable feature in gasoline 
plants in order to reduce steam consumption of the tur- 
bine. There is virtually never a justificatior for the 
use of a condensing plant when the exhaust steam can 
be used. If a condensing plant were used, live steam 
would have to be expanded to still-pressure without 
doing useful work unless electric energy could be gen- 
erated from that steam and the electricity used in the 
plant or in the field. The writer visited a charcoal 
plant in Louisiana in 1924, where the steam was gen- 
erated at 125 pounds pressure and expanded through a 
back pressure turbine to 30 pounds before going to the 
charcoal cylinders. The turbine drove a generator which 
supplied the plant with lights. 


In 1926 the writer was interested in some gas in New 
Mexico. The water was very scarce and hard, which 
meant the boiler plant had to be kept as small as poss'- 
ble. The question of using the gas at high pressure 
to expand through the turbine as a means of securing 
the energy for pumping was taken up with the various 
turbine manufacturers. They advised it was perfectly 
feasible and could be done, but the gas pressure to the 
turbine should be over 100 pounds gauge. This will 
probably have considerable value at Kettleman Hills 
where there is lots of high pressure gas and relatively 
poor water. 

It is hoped that the information given in this pap 
will assist in the more economical use of steam in nat 
ural gasoline plants, and that the industry will prot 
by the advances that have been made in the more eh 
ficient use of steam in other industries. 
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Cup Grease Manufacturing 
Methods 


By H. L. KAUFFMAN 


HE detailed pro- 
cedure followed by a 
leading grease manu- 


facturer in making a batch 
of No. 4 cup grease is as 
follows: 

In the early afternoon of 
the day preceding the one 
on which the batch is to be made, 70 gallons of 28° 
paraffin oil is run into the grease kettle. 

The physical tests on the mineral oil used by this 
grease-maker are as follows (Table 1): 


TABLE 1 


Tests on 28° Paraffin Oil 


ee ty. ks eS See CE Cee 28.5 
Flash °F. . 

Fire °F. . 

Viscosity at 100° F., seconds 
ee Tees ls eek bine s 

Cold test °F. 


The mineral oil flows into the grease kettle from a 
small overhead feed tank, which is fitted with a float 
and an outside indicator so that the quantity of oil 
either withdrawn from or added to the tank can be 
measured more easily. 

The equivalent of 208 pounds of quicklime in the 
form of slaked lime is next added to the kettle. This 
lime is freshly slaked and then carefully screened be- 
fore it enters the kettle. A small excess of water is 
added with the lime. This is followed by the addition 
of 150 gallons of horse oil, which is only three-fourths 
of the total amount of horse oil that eventually is in- 
corporated in the batch. The horse oil is measured 
in a manner similar to the practice followed in measur- 
ing the mineral oil. The horse oil must be entirely 
melted; otherwise there is chance for much error in 
measuring the quantity that is added to the kettle. To 
eliminate errors of such nature, many grease plants are 
equipped for weighing all of the raw materials as added 
to the grease kettle. 

In a very short time the horse oil begins to saponify, 
accompanied by much foaming. When this foam rises 
to within a few inches of the top of the kettle, 20 yal- 
lons of cool mineral oil is added to lower the tempera- 
ture of the contents of the kettle. The addition of this 
cool oil causes the foam to subside. This process is 
continued four times during, approximately, a 40-min- 
ute period. After the fourth “boiling up,” the grease 
shows indications of becoming very thick; hence, a few 
minutes after the addition of the last oil, 30 more gal- 


HIS second and concluding article on cup 

grease manufacturing methods deals with 

additional formulas and methods of cup 
grease manufacture, analyses of cup greases, char- 
acteristics of well-made greases and purchasing 
specifications of this type of lubricant. 


lons of oil is added. The 
grease is then stirred fora 
few minutes more, after 
which the steam is turned 
off, agitation stopped, and 
the grease allowed to re- 
main in the kettle until the 
following morning. 

In the morning the steam is turned on, agitation 
started, and the remainder of the horse oil (50 gallons) 
is added to the kettle. This grease-maker sometimes 
uses both horse oil and cake tallow in making cup 
grease. When a grease containing tallow is to be made, 
both the horse oil and the tallow are added to the ket- 
tle on the preceding day. 


The horse oil is followed by the addition of 40 more 
gallons of mineral oil. The grease is now allowed to 
“cook” until nearly all of the moisture has been driven 
off. This requires from three to five hours, the exact 
point being determined by the appearance of small sam- 
ples. When the fatty oil has been saponified almost 
completely, 10 gallons of mineral oil is added, so that 
the sides and paddles can be “scraped down.” Boiling 
is continued for about half an hour longer to saponify 
that from the sides. 

The steam is now shut off and the final oil added, 
stirring continuously. Before adding all of the oil, sam- 
ples are taken from the batch and examined for ap 
pearance and consistency. Note is especially made of 
the amount of water left in the grease, as this has 
much to do with its satisfactory appearance. Water is 
an essential component of cup greases, for without it 
the lime soap and mineral oil will not combine to form 
a good-appearing product. The consistency of the 
grease is judged simply by the way it feels, when cool, 
upon drawing the finger through it; or, a laboratory 
consistency determination may be made at this point. 

At this stage nearly all batches require additional 
water. This is added slowly and carefully, so as to be 
sure that all of it will be incorporated in the grease 
and that none of it will appear therein as free water. 
Care must also be taken that not all of the water is 
boiled off from the grease. If this is done, it is diffi- 
cult to change the product so as to make a grease of the 
proper consistency and entirely free from hard soap 
lumps. 

A few pounds of some pleasant-smelling ingredient— 
such as oil of myrbane, oil of citronella, oil of sassafras 
or oil of winter-green, either separately or combined— 
is mixed with five gallons of mineral oil and added 
the batch during the addition of the final oil. While 
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Marx Bidg.; Baltimore—Bayard & Warner Streets 





















adding the last mineral oil the steam is turned on and 























Time at which second 20 gallons o minera! oil 
was added to kettle.....................- 1:48 P.M. 2:45 P.M. 
Time at which third 20 gallons of mineral oil 







Time at ‘which fourth 20 gallons of mineral oil 






Time at which final oil for afternoon (30 gallons) 


































was added to kettle....--..-...--..-...-- 2:40 P.M. 3:38 P.M. 
Time at which steam was turned off kettle........................ 2:45 P.M. 3:40 P.M. 
Total time batch was cooked during afternoon................ 1 hr. 15 min. 1 hr. 10 min. 
Amount of cake tallow added before cooking of 

batch was stopped..........- ia aatiieles a SRN ieee tine are 


Following Morning 


Additional (and final) amount of horse oil added......-...-.  ---..-.---+-----+- 50 gals. 
Time at which 40 gallons of additional mineral 

I Ne hriakiencnsdbicesesadiesine 6:50 A.M. 6:45 A.M. 
Time at which steam was turned on kettle.....................- 7:00 A.M. 6:55 A.M. 


Additional amount of oil added to scrape down grease 


from sides of kettle--........-......- 5 gals. 10 gals 
Time at which this additional oil was added............-...-.-. 10:50 A.M. 11:10 A.M. 
Time required for removing this grease from sides and 

NOS OE MOCLIC.-- 23-02-25 22 min 14 min. 
Additional amount of oil added to scrape down grease 

from sides of kettle-.-.--.-....-------- 5 gals. None 
Time at which this second small amount (5 gals.) 

eer Te apg Sepa eemeeee 
Time at which steam was turned off kettle 

and final oil started in-...-..--...-... 12:30 P.M. 12:15 P.M. 
Temperature of the oil stream entering 

SOY eae eee 98° F. 94° F. 
Time at which all of the material oil had 

been added to the kettle........ 2:05 P.M. 2:25 PM. 
Time required for adding the final amount 

WN MIE cs ctatcsccisssoicececsacsece 1 hr. 35 min. 2 hrs. 10 min. 
Total amount of water put into kettle while 

adding the final oil-...........-..... 2% gals. 5 gals. 
Total amount of mineral oil added to kettle-.................... 905 gals. 880 gals. 


Time at which 1% Ib. of oil citronella and % Ib. 
oil of wintergreen in 5 gallons of mineral 


oil was added to kettle............ OS 6 ee neers 
Time at which Ib. oil of myrbane in 5 gallons of 

mineral oil was added to kettle — -.......-.....-.-- 2:27 P.M. 
Time at which drawing from the kettle was started........ 2:15 P.M. 2:30 P.M. 
Temperature of the first barrel drawn from the kettle... 172° F. iva- ¥. 
Temperature of the last barrel drawn from the kettle... 168° F 170° F. 
Time at which all of the grease had been drawn 

pany. - Sale” BRON a 4:00 P.M. 2:45 P.M. 
Total number of hours that the batch was cooked........ 6 hrs. 40 min. 6 hrs. 30 min. 
I REN aa anscpnence cen snenie 8682 Ibs. 8395 Ibs. 
ed nk as nds cnaeneihoninccioapednacunJadewieeaeacenes 8804 Ibs. 8154 Ibs. 





4About one-half of the total amount of this first batch was placed in cans, a fact that accounts 
for the longer time for drawing. 

*The variation between the actual and calculated yields is due to the variation in the amount of 
grease that clings to the sides and paddles of the kettle from one batch to another. 









ADDITIONAL CUP GREASE FORMULAS 


was added to kettle...................... 2:10 P.M. 3:15 P.M. 
was added to kettle...................... 2:30 P.M. 3:24 P.M. 
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off the kettle, as required, to keep the product soft. Brief formulas for other grades of cup grease are 
By so doing, it is easier to draw-off the grease. This | shown below: 
Grease-maker’s usual drawing temperature is about PRE TNIE 4... 0 4 Ahk ed As ot Rane 112 gallons 
170° F. RR eee re 660 pounds 
The data shown in Table 2 were collected during the Cate. <5. ee 200 pounds 
making of two different batches of grease. No. 1 isa Oil of f 7 Ic 
cup grease made to about the same consistency as the Khas er etn he oe Pe anuree 
second, which is a No. 4 cup grease, but made with both 28° paraffin oil, (approx) ...... 880 gallons 
horse oil and cake tallow, whereas the second was made This will make about 8250 pounds of a cup grease 
with horse oil alone. similar to the consistency of a No. 3 cup grease. 
eS ae ste . NO. 1 COMPRESSION CUP 
TABLE 2 GREASE 
Data on Cup Grease Manufacturing Procedures PIECE OTe vn iscceevsas 140 gal. 
Batch Beach Oil of myrbane. ........ 10 Ibs 
; ook ae sta me 8 COUNCRNNE ies va dwess 140 lbs. 
28° paraffin oil added to kettle at start................--.-.----- 70 gals. 70 gals. 98° ffi 7] 
Weight of quicklime added in the form of slaked lime... 212 Ibs. 208 Ibs. : paratiin Ou, : 
Horse Oil added.-...------.------------ssee--eeseseeecsceeesseceeeseeccenneencenneeecee 2:00 P.M. 3:05 P.M. (ampiwit) .. vseateeas 1060 gal. 
Time at which steam was turned on kettle........-..-.-..------ 1:30 P.M. 2:30 P.M. imate weight of 
Time at which first 20 gallons of mineral oil — Dee 9050 Ib 
was added to kettle........-..----...-. 1:48 P.M. 2:45 P.M. ALCN «wee e eee eeeee OU Ibs. 


To make a No. O compression 
cup grease, seven gallons of 28° 
paraffin oil is added to 350 pounds 
of No. 1 compression cup grease. 
To make 00 compression cup 
grease, 14 gallons of 28° paraffin 
oil is added to 350 pounds of a No. 
0 compression cup grease. 


NO. 2 COMPRESSION CUP 


GREASE 
eo ere os Cae 160 gal. 
Oil anyrbvame «2.25505 10 Ibs. 
Ousehitime... . ....ceones- 160 lbs. 
28° paraffin oil, 
ee are 1010 Ibs. 
Approximate weight of 
DSSEM 6 cases we es 8850 Ibs. 
NO. 3 COMPRESSION CUP 
GREASE 
PEOESE ONE. a 4d pi wees 180 gal. 
Oil of myrbane . ........ 10 Ibs. 
Quicklime ye pape F 180 lbs. 
28° paraffin oil, (approx) 960 gal. 
BOON «cs Saedaneene 8650 lbs. 
NO. 4 COMPRESSION CUP 
GREASE 
Horse OM. iv sixinie ee 200 gal. 
Oil of Myrbane. ...... 10 Ibs. 
Quicklime | py kpenee< SOCmmr 


28° paraffin oil, (approx) 905 lbs. 
Approximate weight of 


oe Pree ror 8400 Ibs. 
NO. 5 COMPRESSION CUP 
GREASE 
Horse \oil sii dhesneas 215 gal. 
Ouicklime «. . 0.65). figs 215 Ibs. 
Oil of mybane . ....b4-% 10 Ibs. 


28° paraffin oil, (approx) 880 gal. 
Approximate weight of 
batch 5 i.cyerveuaes 8350 Ibs. 
(Continued on page 110) 
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Oil Refining Equipment 


gies 


 JMPREGNATOR SHELL 


SPECIAL CONE (15 ft. diameter) 


STILL BOTTOMS 


 * 


W. build all types of 
equipment such as: 


TOWERS 
AGITATORS 
ABSORBERS HIGH PRESSURE HEAT EXCHANGER 
TANKS : 
CONDENSER BOXES 
EXCHANGERS 
ANGLE BENDING 


STILL BOTTOMS SPHERICAL HEAD (15ft. diameter) 


FABRICATED 
PLATE WORK 


SPECIAL 
MACHINERY 


Estimates on Request es 
SPECIAL HEAVY TANKS 
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NO. 6 COMPRESSION CUP GREASE 
Horse oil . 230 gallons 
Quicklime 230 pounds 
Oil of myrbane . 10 pounds 
28° paraffin oil, (approx) 860 gallons 
Approximate weight of batch .. 8330 pounds 


Table 3 shows formulas used in making Nos. 00, 1, 

3 and 5 cup greases, in which greases, lard and cotton- 

seed oil are the fatty oils used. The weight in pounds 

of all the raw materials entering into the batch is 

shown. The number of pounds of water shown as 

being present in each batch is merely an approxima- 
tion. 

TABLE 3 
FORMULAS FOR MAKING CUP GREASES 
No. 00 No.1 No.3 No.5 


Lard oil, pounds........................ 76 76 76 76 
Cottonseed oil, pounds 768 768 768 
Oil of myrbane, pounds : 5 5 5 
Quicklime, pounds 90 90 90 
Water, pounds 24 24 24 
Oil-soluble yellow dye, oz....- 4 4 4 
25° paraffin oil, pounds 3943 3313 2512 
Weight of batch, pounds 5957 4906 4276 3475 


Table 4 shows formulas by which Nos. t, 3 and 5 
cup greases are made, using lard and horse oil as the 
fatty oils of which the lime soap is made. Here, also, 
the amount of water shown as being contained in the 
finished grease is only approximate. 


TABLE 4 
FORMULAS FOR MAKING CUP GREASES 
No. 1 No. 3 N.5 


Lard oil, pounds 39 39 39 
SS "ELT 385 385 385 
Quicklime, pounds : 45.5 45.5 45.5 
Water, pounds......................... pikepansprie esting 10 10 
Oil of myrbane, pounds.......................-.. 5 5 
Oil yellow dye, ounces 4 4 
25° paraffin oil, pounds 1757 1603 
Weight of batch, pounds 2431 2241 2087 


The formula for a satisfactory transmission lub- 
ricant containing a lime soap is shown below (Table 
5): 

TABLE 5 
TRANSMISSION LUBRICANT FORMULA 


Palm oil, pounds 

Horse oil, pounds 

Quicklime, pounds 

Oil-soluble yellow dye, ounces 
Pale oil, pounds 

Oil of myrbane, pounds 


Weight of batch, pounds 


The tests on the mineral oil used in making the 
above grease are as follows (Table 6): 


TABLE 6 


Tests on Mineral Oil Used in Making Transmission 
Lubricant 

Gravity °A. P. I 

Flash °F. 

RSE TR RS een Beer 

Viscosity at 100°F. seconds........ 

es de ike ot vies wae 

I IRs oo bn up 000d e's oes 3 

Top roll lubricant is the resultant product of the 

following “mix::” 
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Transmission lubricant made accord- 
to the above formulas 
100 viscosity paraffin oil 


620 pounds 


Weight of batch 

Comb box lubricant results from mixing trans. 
mission lubricant, made according to the above for. 
mula, and a paraffin oil having a viscosity of 100 at 
100°F. in the following manner: 

Transmission lubricant 

100 viscosity paraffin oil 


160 pounds 


Weights of batch 

The physical tests on the mineral oil used to thin 
down transmission lubricant to make top roll and 
comb box lubricants are as follows: 


TABLE 7 


Tests on Mineral Oil Used in Making Top Roll and 
Comb Box Lubricants 
Geavity. A. Po... cccescccs capes: 
Flash °F. 
Fite OB ix oven kne (aesbaeeese a 
Viscosity at 100°F. seconds........ 
ys Pe Pr ere oy Pees 
ober I, Ss Bk. «os decies adathe cee 213 
A formula for making a No. 3 grade of cup grease, 
in which cottonseed oil, palm oil and horse oil are 
used, is as follows (Table 8) : 


TABLE 8 


130 gallons 
10 gallons 
25 gallons 

140 pounds 


Cottonseed oil 

Palm oil 

Horse oil 

Quicklime . 

25° paraffin oil (approx.) .... 940 gallons 

Oil of myrbane 10 pounds 

Table 9 shows formulas for making cup greases ol 

five different consistencies, using cottonseed and 
palm oil in making the soap. 


TABLE 9 


FORMULAS FOR MAKING CUP GREASES 
No.l No.2 No.3 No.4 Nos 

Cottonseed oil, pounds 40 45 48 55 
Palm oil, pounds 25 25 2 2 
Quicklime, pounds 40 45 50 6 
Oil of myrbane, pounds 4 4 4 4 4 
25° paraffin oil, gallons 227 225 220 210 200 


Formulas for making Nos. 2, 3 and 4 grades of cup 
grease, using cottonseed, horse and palm oils, are 
shown in Table 10: 


TABLE 10 
FORMULAS FOR MAKING CUP GREASES 


No.2 No.3 No.4 


130 145 
25 30 


100 100 


Cottonseed oil, gallons 
Horse oil, gallons 
Palm oil, pounds ) 185 
Quicklime, pounds 165 10 
Oil of myrbane, pounds 10 940 
25° paraffin oil, gallons 985 


A general formula, using tallow oil and so) a 
oil, consists in making the grease with 30 gallons © 
tallow oil, 50 gallons of soya-bean oil, 114 pounds ° 


chemically hydrated lime and as much 25° paraffin 
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to the tubes by simply tight- 
oll and ening four bolts. They can, there- 
fore, be installed for a fraction of 
the cost of other fittings. The 
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. And, too, Seco bends can be as 
5 easily removed, which is of decided 
) 

yy; 
rrease, 
nil are 


1s 
1s 
1S 
ls 
Ss 
Is 
ses of 
| and 


| No.5 
5 ff 


25 


200 


f cup 
, are 


No. 4 
145 
30 
100 
185 


940 
bean 
is of 


Is of 
affin 


Smith Engineering Company 
109 West Linwood Blvd., Kansas City, Mo. 
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Lasily and 
Installed... ne 








Qu ickly 


















advantage when tube renewal is 
necessary. The time that a still 
must be kept off-stream to replace 
a damaged tube is greatly reduced. 


Seco Return Bends have four 
other money saving advantages 
that it will pay you to know about. 
Complete information will be sent 


promptly on request. 








Dodge Steel Company 
6501 Tacony St., Philadelphia, Pa. 
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oil as is necessary to bring the grease to whatever 
consistency is desired. 


Analyses of Cup Greases 


Analyses of various cup greases will be given here- 
-in more as an indication of the variations that exist 
in the chemical analyses of the various grades of cup 
grease than for any other reason. 


Table 11 shows the analyses of four different 
grades of cup grease as made by one grease manu- 
facturer. 

TABLE 11 
ANALYSES OF CUP GREASES 
No. 20 No. 1 
13.68 16.43 

Liat. Beak 
0.26 0.07 
0.12 0.08 
84.63 82.11 
1.60 1.79 
185 188 
greases made by 


Table 12. 


No.3 No.5 
19.82 24.08 
0.29 0.15 
0.12 0.35 
0.80 0.40 
78.97 75.02 
ye 2 iy Ss 
193 200 
another 


per cent 
per cent 
per cent 


Calcium soap, 
Free fatty oil, 
Insoluble mineral oil, 
Water, per cent 
Mineral oil and glycerol, per cent---- 
Ash, per cent. 
Melting point ° 
Analyses of the 
grease-maker are shown in 


cup 


TABLE 12 
ANALYSES OF CUP GREASES 


No. 00 No.0 No.1 No.2 No.3 No.4 No.5 No.6 Special cup 
24.94 
0.26 


22.14 23.86 
0.28 0.29 


19.67 
0.15 


17.31 
0.12 


18.19 
0.17 


12.28 
0.10 


Calcium soap, % 

Free fatty oil, % 

Insoluble mineral 
matter, % 

Water, 

Mineral oil and 
glycerol, % 


0.11 
2.54 


0.17 0.20 


1.94 


0.21 
1.56 


0.18 
1.39 


0.16 


73.20 7 
2.74 


195 


78.07 
2.33 
192 


79.87 
2.21 
190 


86.33 81.00 
191 2.02 
192 190 


Melting point °F 
Table 13 shows analyses of the cup greases that 
grease manufacturer. 
TABLE 13 
ANALYSES OF CUP GREASES 
No. 00 No.0 No.1 No.2 


6.88 10.55 14.62 18.72 
0.06 0.06 0.11 0.19 


21.46 
0.27 


20.13 
0.23 


0.26 
1.89 


Calcium soap, 

Free fatty oil, % 

Insoluble mineral 
oil % 

Water, % 

Mineral oil and 
Glycerol, % 

Ash, % 

Melting Point, 


0.17 
2.22 


0.18 
1.68 


79.23 
2.01 
194 


0.28 
1.24 


0.12 
1.01 


0.11 
0.86 


75.88 
2.48 
194 


77.49 
2.35 
194 


83.75 
1.67 
192 


92.09 88.26 
1.39 


192 


Table 14 shows analyses of greases of different grades, these analyses 
being made on samples of the products made by different grease-makers. 


TABLE 14 
Analyses of Calcium Soap Greases 
Marketed as Grade No. 00 No. 3 
Sample No. 1 2 1 2 a 4 5 
Calcium soap, -- 9.63 12.74 22.11 16.30 20.42 18.69 20.31 
Free Fatty oil, %-- 1.48 0.17 0.86 1.61 
Insoluble mineral 
matter, % 
Water, % 
Minreal oil and 
Glycerol, % 
Graphite, % 
Melting point, 
Aash, % 


0.53 0.13 
3.20 2.40 


0.73 0.16 
2.03 0.40 


0.10 
1.36 


0.11 
0.40 


0.10 
0.84 


190 
2.09 


Temes 192 180 


*Includes fatty oil. 
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0.22 
2.70 


1.88 


2.87 


194 


are made by 


2 No.3 No.4 No.5 No.6 cup grease 4, 
22.25 


0.23 


0.35 
2.01 


75.16 


2.59 
196 


No.4 


1 


20.20 24.11 23.50 « 


0.24 0.74 0.70 
0.88 2.00 


ie = 79.02*76.72 75.55 78.68*67.53 66.21 | 


199 
2.13 
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should not be used for the lubrication of wetted sy, 
faces. 

A good grade of grease of this type should shoy 
no indication of free water, should contain no fred 
acids and, therefore, a strip of copper immersed ; 
the grease for 48 hours should not be corroded. Therg 
should be little or no separation of mineral oil. 

Also, there should be no evidence of the presened 
of fillers or impurities (other than a small amount 
of free lime), when a sample of the grease is dis 
solved in hot benzol and then carefully examined. 
Given two cup greases of the same consistency and 
general characteristics, the one containing the smaller 
amount of ash will be the one most apt to give the 
better service in use. 

Purchasing Specifications for Cup Grease 

United States Government Specifications for Mineral 
Lubricating Grease (Bureau of Mines’ Technical Paper 
323B, October 21, 1927). 

1. This specification covers the grades of cup 
grease used by the United States Government and its 

agencies for the lubrication of such 
parts motor equipment and 
other machinery as are lubricated 
of compression cups 
in ball bearings 


of 
by means 
and also for use 
and roller bearings. 

2. Mineral lubricating 
shall be furnished in the following 
hard, medium, 


21.37 
0.33 


28.70 

0.39 
grease 
0.38 
2.40 


0.12 
2.90 es 
grades, as specified : 
75.52 soft. 
2.53 3 
195 i 


67.89 
2.98 
198 


Mineral lubricating 
shall be a smooth, homogeneous 
mixture of mineral oil and pure 
odorless lime soap made from ant- 
mal or vegetable fats or oils, or fat- 
ty acids completely saponified with 
hydrated lime. 

Soft grease is 
use in ball bearings 
bearings. Medium grease and hard 
grease are intended for use in com- 
pression grease cups for bearings. 
For rapid-running machines i 
cool climates medium _ grease 
should be ordered. For hot climates 
or heavy running machinery hard 
grease should in general be ort- 
ered. 

5. (a) The grease shall contain 
no fillers, such as rosin, rosin oils, 
talc, wax, powdered mica, sulphur, 
clay, asbestos, or other undesirable 
or deleterious impurities. 

(b) It shall possess only a slight 
odor of mineral oil ; the grease may 
be rejected if it has the odor of any 
objectionable material. 

6. Sampling.—Samples shall 
taken according to the procedures of 
the A..S. T. M. 

7. Water—The water content 


grease 


a third 


Special ; 
intended for 
21.93 and roller 


0.29 


26.77 
0.14 


0.27 
2.30 


75.21 
2.29 
194 


0.39 
2.25 


70.45 


2.86 
196 


No.5 
] 2 


0.56 0.57 
3.02 


5.06 6.0 
210 204 


Hard, 


pPTE 





the several grades shall conform to the following : 
2.0 per cent, maximum; medium, 2.0 per cent. maxt 
mum ; soft, 1.5 per cent maximum. 


Characteristics of Well-Made Cup Greases 
All lime-soap greases are insoluble in water and, 
consequently, cup greases made with lime soaps 
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Johns-Manville offers YOU 


a COMPLETE Insulation Service... 


that covers every phase of the 


Oil Industry | 


N every operation concerned 

with the production, trans- 
portation, refining and market- 
ing of petroleum products, 
Johns-Manville Insulating 
products play their important 
part in reducing losses, per- 
mitting accurate control and 
lowering costs. 


More than seventy million 
barrels of oil and volatile petro- 
leum products are stored in 
tanks protected from evapora- 
tion losses by J-M Vapor-tight 
Insulated Tank Tops. Miles of 
steam and hot oil pipe lines are 
kept in service by the use of 
J-M Pipe Insulation. 


In every department of the 
refinery, J-M Insulation will 
save money by conserving heat 
and also in making for better 


— | a ~ 


| ily 





na 





= 


































control of the processes. 


Cracking coils, tube stills, 
towers, steam and oil lines— 
all operate with better efficiency ? 
when properly insulated with 
J-M products. 


In lubricating oil and wax plants, 
J-M Insulation means additional re- 
frigeration capacity—minimizing, as 
it does, the loss in chillers, brine 
coolers, centrifuging tanks and their 
piping. 

Where overhead equipment is sup- 
ported on steel structures J-M Fire- 
proofing has repeatedly demon- 
strated its value by preventing the 
collapse of the supporting members 
in case of fire. 


50 Years’ Experience Behind 
J-M Service 


50 years’ experience and the facili- 
ties and engineering knowledge of 
the largest organization in the world 
specializing in insulation are here 
at your service. Our recommenda- 
tions to you are based on complete 
and specific data on work we have 
done for many years for practically 
every kind of oil industry equipment. 






























Avail Yourself of Johns-Manville Inspection Service 


JOHNS-MANVILLE Insula- 
tion Engineer will gladly make 

a survey of your plant without cost 
or obligation on your part. He will 
ive you definite figures on the pos- 
sible savings that proper insulation 
of your equipment will accomplish. 


Thousands of dollars are being 
saved yearly in the operation of oil 
industry equipment in which effi- 

ciency has been increased through 

recommendations based on a Johns- 

— Insulation survey of this 
ind. 








OWNS MANViiie 


IM 


Johns-Manville 


SERVICE TO THE 
OIL INDUSTRY 





JOHNS-MANVILLE CORPORATION 
New York Chicago Cleveland San Francisco Toronto 
{Branches in all large cities} 


Please have one of your engineers call to discuss Insula- 
tion in our Plant. 
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8. Peneration—The penetration of the several 
grades (worked) shall conform to the following: Hard, 
190-230 ; medium, 240-290; soft, 300-355. 


9. Corrosion.—Grease under this specification shall 
show no green color in the material on the copper or 
a brown stain remaining on the copper after washing 
with benzene (C°H*) which passes the corrosion test. 


10. Analysis of grease. 

(a) Ash as sulphates.—The ash content of the several 
grades shall conform to the following: Hard, 8.5 
per cent. maximum; medium, 6 per cent. maxi- 
mum; soft, 5 per cent. maximum. 


Fillers —Grease under this specification shall not 
contain more than 0.10 per cent. of uncombined cal- 
cium oxide nor more than 0.10 per cent. of insulu- 
ble matter. 


Mineral oil content.—The mineral oil content of 
the several grades shall conform to the following: 
Hard, 75 per cent. minimum ; medium, 80 per cent. 
minimum ; soft, 85 per cent minimum. 
(d) Properties of the mineral oil constituent.——After 
the mineral oil has been separated the oil shall con- 
form to the following requirements: Viscosity—The 
viscosity at 130° F. (545° C.) shall be not less than 125 
seconds. Flash and fire points—The flash and 
fire points shall be not less than 340° F. (171.1° C.) 
and 370° F. (187.8° C.), respectively. 


Chicago, Milwaukee and St. Paul Railroad Com- 
pany’s Specifications for Cup Grease. 
1. These greases must be well-manufactured prod- 
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ucts, composed of a calcium soap and a highly-refineg 
mineral oil. 


2. The mineral oil used in reducing the soaps mus 
be straight, well-refined mineral oil with a viscosity a 
100° F. of not less than 100 seconds, Saybolt Univer 
sal Viscosimeter. 

3. Soap Base. 
pure tallow oil, neatsfoot oil, lard oil, horse oil, or othe 
pure animal oils used singly or in combination. 

Nos. 1, 2, 3-Cup Grease shall contain approxi- 
mately 15 per cent. of calcium soap made from an 
approved fat. 

Nos. 4 and 5-Cup Grease shall contain approxi- 
mately 22 per cent. of calcium soap made from an 
approved fat. 

4. Consistency.—These greases must be similar in 
consistency to the approved trade standard for respec- 
tive grades. 

5. Moisture—The grease must be a boiled grease, 
containing not less than 1 or more than 3 per cent. of 
water when finished. 

6. Corrosion.—A clean copper plate must not be dis- 
colored when submerged in the grease for 24 hours 
at room temperature. 

7. Ash.—Nos. 1, 2 and 3, the ash shall not be greater 
than 2 per cent. Nos. 4 and 5, the ash shall not be 
greater than 3 per cent. 

8. Fillers. The grease shall contain no fillers such 
as resin, resinous oils, soapstone, wax, talc, powdered 
mice or graphite, sulphur, clay, asbestos or any other 
filler. 
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An outdoor job like the one illustrated 
tile be -draining condensate from a steam line 
respec. jg between boiler house and pumps—is“pie”’ 

fr Armstrong Steam Traps. Although 
crease, exposed to the elements, supported by 


‘ent, off connecting pipes, they work perfectly 
withour attention for years. 
be dis- 


~ hours i The appearance of the trap itself helps to 


plain why you don’t “baby” it. All the 
creater gj Working parts are inside. It has large 
not be ff capacity, with small size. And if you look 

inside, the unique, simple mechanism will 
rs such Mf tell you why it is non air-binding, self- 
wdered scrubbing and why it does not wire draw 
y other or leak steam. 





Armstrong Traps are practically standard 
insome of the largest refinery and natural 
gasoline plants in the country —chosen by 
men who know their steam equipment. 
They drain process steam units such as 
| stills and coils; sree Armstrong Trap draining steam line in a gasoline plant 
| lines; power equipment— 
Bf} engines, turbines, separ- 
ators, etc. They are also 
widely used as gas traps. 


| 


§ Since performance speaks 
-@ more than words, we'll 
| Bf vend you the traps them- 
| ‘elves—as many as you 
| *quire—to prove them- 
|B selves on your own lines. 


| Just fill out and mail the tag 


to receive them. 


Armstrong Machine 


Works 


352 Maple Stréet, Three Rivers, Michigan 






Distri : ] ti 
rict Representatives in 42 Cities R&NGM 10-Gray 
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Refinery Credit Managers to Meet 
in Tulsa 


, SULSA, Oklahoma.—The annual meeting of the 
Petroleum Refiners Division of the National As- 
sociation of Credit Men will be held in Tulsa, Oc- 

tober 3 and 4. The dates are just in advance of the 

International Petroleum Exposition and Congress, Oc- 

tober 5 to 12. The dates were selected to give the credit 

managers an opportunity to remain over for visiting the 
exposition. 

The meeting will be held at the Mayo Hotel. There 
will be sessions both morning and afternoon of each day, 
with a program of entertainment for the evening of 
October 3. This part of the program has not yet been 
arranged. The business session program is subject to 
slight changes. 

W. A. Ryan of the Mid-Continent Petroleum Corpo- 
ration, Tulsa, is chairman of the board of governors of 
the Petroleum Refiners Division. Other members of the 
board are E. C. Claiborne, Derby Oil Company, Wichita, 
Kansas; K. R. Hankinson, Tidewater Oil Company, 
New York; E. F. Harrell, Deepwater Oil Refineries, 
Houston; R. E. Holcomb, Skelly Oil Company, Tulsa; 
F. R. Seleine, Shaffer Oil & Refining Company, Chi- 
cago; H. R. Wakefield, Sun Oil Company, Philadelphia ; 
R. A. Colliton, secretary, Chicago. 

The program of the business sessions in Tulsa 


follows: 
OCTOBER 3 
W. A. Ryan, chairman. 


.m.—Call to order, announcements. 
.m.—Roll call and introductions, general organ- 
zation and registration. 
a.m.—‘‘Past, Present and Future,’”’ W. A. Ryan, 
chairman. 
A 10-minute period will be allowed for 
forum following each paper and address. 
a.m.—‘“The Credit Executive’s Role in the Busi- 
ness Drama,” Judge Robert Hudson, 
Tulsa. 
Forum, led by E. C. Claiborne, Derby Oil 
Company. 
.m.—Appointment of committees. 
.m.—Adjournment. 
AFTERNOON 
.m.—‘‘Reading the Balance Sheet and Operating 
Statement,’ George W. Winters, certified 
public accountant, Tulsa. 
2:45 p.m.—Forum led by C. E. Votrain, 
Refineries, Tulsa. 
2:55 p.m.—‘What Additional Functions Should be 
Performed by the Interchange Bureau?” 
W. J. Algiers, Transcontinental Oil Com- 
pany, Tulsa. 
3:25 p.m.—Forum, led by J. F. McLaughlin, Indian 
Refining Company, Lawrenceville, Illinois. 
3:35 p.m—‘“The Merits and Hazards of Retail 
Courtesy Cards,” R. P. Dean, Waverly 
Oil Works, Pittsburgh. 


10:30 
10:45 


11 :00 
11:30 a. m. 


11:40 


12:10 p.m. 


12:20 
12 :30 


2:15 


3arnsdall 


4:00 p. m.—Forum, led by F. C. Brown, Louisiana Qj 

Refining Corporation, Shreveport. 

4:10 p.m.—Reports and review of operations of the 
Petroleum Refiners Interchange Bureau, 

p. m.—Adjournment. 

OCTOBER 4 
Morning Session 

a.m.—‘The Effect the American Petroleum In- 
stitute Code of Marketing Practice Will 
Have on the Petroleum Industry”, K. R. 
Hankinson, Tidewater Oil Company, New 
York. 

a.m.—Forum, led by F. R. Seleine, Shaffer Oil 
& Refining Company, Chicago. 

.m.—‘‘Salvaging the Failing Account,” W. E. 
Brown, Producers & Refiners Corpora- 
ticn, Independence, Kansas. 

.m.—Forum. 

.m.—‘“The Sales Manager Looks at the Credit 
Department,” R. W. McDowell, Mid- 
Continent Petroleum Corporation, Tulsa. 

a. m.—Forum, led by R. E. Holcomb, Skelly Oil 
Company, Tulsa. 

m. —‘“Business and Credit Conditions During 
the Coming Year,” general discussion to 
be led by M. R. Riglander, Phillips Petro- 
leum Company, Bartlesville. 

. m.—Adjournment. 

Afternoon Session 

. m.—Announcements. 

.m.—‘The Effect of Railroad Activity on Credit 
Policies,” J. R. Koontz, vice-president, 
Frisco railway system. 

.m.—Forum, led by E. F. Harrell, Deepwater 
Oil Refineries, Houston. 

.m.—‘‘Collection Methods Which are Business 
Developers,” H. R. Wakefield, Sun Oil 
Company, Philadelphia. 

.m.—Forum, led by H. G. McLean, Empire Oil 
& Refining Company, Tulsa. 

.m.—‘“Terms, Discounts and Interest,” H. M. 
Edinger, Barnsdall Refineries, Tulsa. 

.m.—Forum, led by Robert R. Cox, Kanotes 
Refining Company, Arkansas City, 
Kansas. 

.m.—Reports of 
officials. 

. m.—Adjournment. 


10:30 
10:30 


11:10 
11:20 


2:00 
2:10 
2:40 


2:50 


3:20 
3:30 


4 :00 


4:10 committees. Election @ 


5 :00 





ILLINOIS PLANT LEASED 
R. A. Fouts, formerly president and general managef of 
the Deepwater Refineries, Inc., Houston, and associates have 
leased the refining properties known formerly as the Inlet 


Ocean refinery at McCook, Illinois. The plant, which has 4 
capacity of 5000 barrels a day, will be reconditioned and ope 
ated for the refining of lubricating oils, gasoline and kerose™ 
and will be known as the Fort Dearbo:n Refining Compal 
Mr. Fouts, who will head the new organization, has been 
the refining business for more than 20 years. 
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In Pump House Service 
for Pure Oil Company 


cg RRS eee hy ek 


QUARTER TURN VALVES: 
STRAIGHT WAY 
THREE WAY 
FOUR WAY 
LUBRICATED TYPE 
ROUND OPENING REFINERY 


A Gulf Publishing Company Publication 


T 
valves for ALL Refinery Services 


Homestead Valve Manufacturiné Company, Coraopolis, Pa. 


On Union Oil Company 
Loading Racks at 


Portland, Oregon 


PROTECTED SEAT VALVES: 
HYDRAULIC (B &O.PAT.) OPERATING 
REMOTE CONTROL 
GLOBE 
ROSS AIR SHUT-OFF VALVE 
HOVALCO BLOW-OFF VALVE 


ARE 
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Western Petroleum Refiners Name 
Committees tor 1929 


ULSA.—Committees of the West- 
ern Petroleum Refiners Association 
have been named for the year, as 
follows: 
Manufacturing 
L. R. Crawford, Producers & Refiners 
Corporation, Independence, Kansas, chair- 
man; 
H. W. Camp, Empire Oil & Refining 
Company, Tulsa; 


Walter Miller, Continental Oil Com- 
pany, Ponca City; 

J. M. Wadsworth, Independent Oil & 
Gas Company, Tulsa; 

Dr. E. R. Lederer, Texas Pacific Coal & 
Oil Company, Fort Worth; 

Dr. F. W. L. Tydeman, Shell Petroleum 
Corporation, St. Louis; 

M. E. Foster, Phillips Petroleum Com- 
pany, Bartlesville; 

















Texas Clay Products Co., 
Malakoff, Texas 


Acme Brick Company, 
Fort Worth, Texas 




















Elgin Butler Brick Co., 
Austin, Texas 


Athens Brick & Tile Co., 


Athens, Texas 


rick 


High Grade Brick With Economy 


QUALITY— 


so high as to meet 85 per 


cent of fire brick users’ needs, including 
cracking, pipe and shell stills as well as 
other needs of refiners. 


LOWER NET COST— a product of the 
Southwest; Southwestern Refiners elimi- 


nate long-haul transportation. 


You get 


a high quality fire brick at a lower net 


Tell Us 
Your 


cost than that of inferior brick coming 
from more distant points. 


Needs—We’'ll Give You the Figures 
Write Any Office Below 


FIRE BRICK GROUP 


of the Southwest Clay Products Institute 


Promoting Texas Fire Brick Economies 


Texas Clay Products Co., 
Malakoff, Texas 


Athens Brick & Tile Co., 
Athens, Texas 


Acme Brick Company, 
Fort Worth, Texas 
Elgin Butler Brick Co., 
Austin, Texas 


R. J. Black, Sinclair Refining Company, 
East Chicago; 

C. R. Barton, Tidal Refining Company, 
Tulsa; 

J. A. Sartori, Producers & 
Corporation, Independence; 

B. P. Crittenden, Louisiana Oil Refin- 
ing Corporation, Shreveport; 

R. T. Colquette, Root Refining Com. 
pany, Shreveport; 

Sylvester Dayson, Lion Oil Refining 
Company, El Dorado, Arkansas; 

W. F. Simms, Panhandle Refining Com- 
pany, Wichita Falls; 

H. D. Bennett, Mid-Continent Petro- 
leum Corporation, Tulsa; 

E. A. Metcalf, Standard Oil Company 
of Kansas, Neodesha; 

F. N. Williams, Simms Oil Company, 
Dallas ; 

D. H. Cristman, Shreveport-El Dorado 
Pipe Line Company, Shreveport; 

E. J. Smith, Skelly Oil Company, E! 
Dorado, Kansas; 

J. B. Edwards, White Star Refining 
Company, Detroit; 

F. E. Holsten, 
Tulsa; 

E. J. Mary, Chalmette Petroleum Cor- 
poration, New Orleans. 


Refiners 


Barnsdall Refineries, 


Finance 

Roy B. Jones, Panhandle Refining Com- 
pany, Wichita Falls, chairman; 

L. R. Crawford, Producers & Refiners 
Corporation, Independence ; 

Geo. D. Locke, Barnsdall 
Chicago ; 

M. J. Grogan, Louisiana Oil Refining 
Corporation, Shreveport. 


Traffic 


P. M. Miskell, Empire Oil & Refining 
Company, Tulsa, chairman; 

F. H. Walker, Shreveport-El Dorado 
Pipe Line Company, Shreveport; 

B. J. Burchett, Shaffer Oil & Refining 
Company, Chicago; 

D. F. McCarthy, Producers & Refiners 
Corporation, Independence ; 

H. W. Roe, Mid-Continent Petroleum 
Corporation, Tulsa; 

E. W. Sieboldt, Shell Petroleum Corpo- 
ration, St. Louis; 

A. F. Winn, 
Tulsa; 

S. B. Myers, Independent Oil & Gas 
Company, Tulsa; 

H. W. Yeager, American Refining prof 
erties, Wichita Falls; 

C. R. Musgrave, Phillips 
Company, Bartlesville; : 

W. W. Klingensmith, Transcontinentd 
Oil Company, Tulsa; P 

H. G. Watts, Derby Oil & Refining 
Company, Wichita; 

W. B. Knight, Lion Oil Refining (™ 
pany, El Dorado, Arkansas. 


(Continued on page 120) 
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Skelly Oil Company, 


Petroleum 
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(Continued from page 118) 
Credits and Accounting 


R. R. Irwin, White Eagle Oil & Refin- 
ing Company, Kansas City, chairman ; 

W. Z. Brown, Producers & Refiners 
Corporation, Independence ; 

B. H. Markham, Continental Oil Com- 
pany, Ponca City; 

J. M. Hudson, Sinclair 
pany, Chicago 

F. H. Bowman, 
Chicago ; 

M. W. Bottomfield, Transcontinental Oil 
Company, Tulsa; 

M. A. Chambers, Panhandle 
Company, Wichita Falls; 

H. M. Edinger, Barnsdall 
Tulsa; 


Refining Com- 
Pure Oil Company, 
Refining 


Refineries, 


Charles Klein, Mid-Continent Petroleum 
Corporation, Tulsa; 

A. J. Ahlum, Crystal Oil Refining Cor- 
poration, Shreveport ; 

es Eason Oil 
Enid; 

b ar. 4 
Company, 
O. W. 
Company, 
G. R. Baysinger, Lion Oil 
Company, El Dorado, Arkansas ; 
O. K. Wing, Phillips Petroleum Com- 

pany, Bartlesville; 
J. D. Powell, Skelly Oil Company, E1 
Dorado, Kansas; 
fe F. Shaffer, 
Tulsa 


Barnes, Company, 


McCreery, Champlin Refining 
Enid; 
Crick, 
Tulsa; 


Independent Oil & Gas 


Refining 


Tidal Refining Company, 





tank ships. 


THE H-H INHALATOR 


A Valuable Resuscitation Device 
for the Oil and Gas Industries 


The H-H Inhalator is a resuscitation device for 
administering Carbogen (95% of Oxygen and 
5% Carbon Dioxide) to those overcome by 


Petroleum Vapors 
Hydrogen Sulphide Gas 
Carbon Monoxide 
Smoke, Fumes and Other Causes 


When respiration has stopped, artificial respira- 
tion by the manual prone pressure method should 
be employed to start spontaneous breathing. This 
effort should be assisted by administering Car- 
bogen simultaneously from the H-H Inhalator. 


The H-H Inhalator is officially approved by 
the American Gas Association and is widely used 
by oil companies at refineries, in the field and on 


For complete information write for Bulletin 
No. 80. Demonstrations will be given on request. 





GR 
Mine Safety cae =a Appliances Co. 








Nance 
Braddock, Thomas and Meade, Pittsburgh, Pa. 


“Everything for Mine and Industrial Safety” 
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H. Cannon, Root Refining Company, 

Shreveport. 
Marketing 

P. M. Miskell, Empire Oil & Refining 
Company, Tulsa, chairman; 

H. B. Earhart, White ‘Sur Refining 
Company, Detroit; 

R. W. McDowell, Mid-Continent Pe. 
troleum Corporation, Tulsa; 

D. P. Hamilton, Root Refining Com. 
pany, Shreveport; 

M. J. Grogan, Louisiana Oil Refining 
Corporation, Shreveport; 

G. W. Reed, Panhandle Refining Com. 
pany, Wichita Falls; 

George N. Moore, Cosden Oil Company, 
Fort Worth; 

F. A. Pielsticker, Skelly Oil Company, 
El Dorado, Kansas; 

R. R. Irwin, White Eagle Oil & Refin- 
ing Company, Kansas City; 

C. L. Henderson, Vickers 
Company, Wichita; 

T. M. Martin, Lion Oil Refining Com- 
pany, El] Dorado, Arkansas; 

W. L. Scott, American Refining prop- 
erties, Wichita Falls; 

E. L. Miller, Shell Petroleum Corpora- 
tion, St. Louis; 

L. R. Crawford, Producers & Refiners 
Corporation, Independence ; 

E. S. Karstedt, Continental Oil Com- 
pany, Denver; 

H. R. Trower, Phillips Petroleum Com- 
pany, Bartlesville. 


Petroleum 


Legal 
W. C. Franklin, Tidal 
pany, Tulsa, chairman; 
J. C. Denton, Mid-Continent Petroleum 
Corporation, Tulsa; 
W. P. Z. German, Skelly Oil Company, 
Tulsa. 


Refining Com- 


Legislative 

F. A. Pielsticker, Skelly Oil Company, 
El Dorado, Kansas, chairman; 

R. R. Irwin, White Eagle Oil & Refin- 
ing Company, Kansas City; 

E. H. Eddleman, American 
properties, Wichita Falls; 

M. J. Grogan, Louisiana Oil Refining 
Corporation, Shreveport ; 

T. M. Martin, Lion Oil Refining Com- 
pany, El Dorado, Arkansas; 

L. B. McCammon, Transcontinental Oil 
Company, Tulsa. 


Refining 


Membership 

George D. Locke, Barnsdall Refineries 
Tulsa, chairman; 

D. G. Gray, Dale Oil & Refining Com- 
pany, Wichita Falls; : 

P. M. Miskell, Empire Oil & Refining 
Company, Tulsa; 

J. B. Atkins, Shreveport-El 
Pipe Line Company, Shreveport; 

F. A. Pielsticker, Skelly Oil Company, 
El Dorado, Kansas; 

H. T. Ashton, Lubrite Refining Com 
pany, St. Louis. 


Dorado 





C. A. Olsen, who has been refinery 
engineer for the Industrial Division # 
the American Radiator Company 1° 
the past 10 years, resigned August Ip. 
He will continue to confine his efforts 
to a study of the problems of the P& 
troleum industry. 
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Paints that are Engineered to Meet 
Specific Refinery Requirements 


Practically every refinery is using Degraco Paints for one pur- 
pose or another—because there is a Degraco Paint especially en- 
gineered to successfully meet every service and surface require- 
ment in the industry. The reputation of the Detroit Graphite 
Company was built and stands solidly on this fact. If proof is 
wanted, “ask your next door neighbor.”’ 


DEGRACO PAINTS 


T , 
Note: The Detroit Graphite Company maintains 


a cooperative Engineering Staff to aid in the se- 
lection and application of the paint best suited to 
your needs. Let our nearest representative give you 


sound recommendations on any paint problems. } 
| 











Detroit Graphite Company 


Branch Offices and Warehouse ° M tured in Canada by Domin- 
Stocks in All Principal Centers. Detroit, U. S. A. son ee Works, Ltd. Welkervilte. 
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Tex annual National Safety Con- 
gress sponsored by the National 
Safety Council will be held this 
year at Chicago, September 30 to October 
4. Headquarters will be The Hotel 
Stevens. The Petroleum Section of the 
Congress will hold its meetings only dur- 
ing the mornings of Tuesday, Wednes- 
day, Thursday and Friday, all sessions 
being held in the Florentine Room, second 
floor of the Congress Hotel. A ravied 
and interesting program is announced, 
consisting of 15 papers to be read and dis- 





Petroleum Safety Section Sessions 
at Chicago 


cussed by the membership. Information 
regarding the convention may be secured 
from the National Safety Council, 108 
East Ohio Street, Chicago. 

The program for the Petroleum Section 
follows: 

Tuesday Morning 

9:30 — Looking Backward as We Go 
On. General Chairman C. W. Smith. 

9:50 — Accident Prevention As An Or- 
ganization Builder. L. S. Wescoat, vice- 
president and general manager, marketing 


The Entering 
Wedge: 





and increased production in treating 
plants—the Duriron Mixing Nozzle. 


It reduces back pressure on the pumping 
system, because it eliminates orifice plates. 





Inlet End 


It saves time and chemicals, because the noz- 


zle gives quicker and better mixture of oil 
and treating agent. It saves equipment, be- 
cause its use eliminates extra settling tanks. 


One Duriron Mix- 
ing Nozzle elimin- 
ates six or more or- 
ifice plates. 


It saves maintenance expense, because Dur- 


iron is extremely resistant to the corrosives 


and abrasives encountered. 


Made in 4”, 6”, 8”, 10° and 12” sizes. 


| THE DURIRON COMPANY, INC. 


DAYTON, OHIO 


66 HE Entering Wedge” to lowered costs 





Cutlet End 
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The 


Pure Oil 


department, 
Chicago. 

10:20— Reaching Our Patrons With 
Safety. A. A. Nicholson, The Texas 
Company, New York. 

11 :00 — Discussion. 

11:20— The Distribution of Accident 
Prevention Costs. Chas. M. Mills, assist. 
ant to the president, Standard Oil Com- 
pany (Ohio), Cleveland. 

11 :40 — Discussion. 


Company, 


Wednesday Morning 


9:30 — Getting Results. F. D. Rex. 
winkle, assistant general superintendent 
manufacturing department, Standard Oj! 
Company (Indiana), Whiting, Indiana, 

9 :50 — Discussion. 

10:00 — Hazards in Pipe Line Construc- 
tion. B. F. Fisher, vice-president and 
superintendent, Standard Pipe Line Com- 
pany, Shreveport, Louisiana. 

10 :20 — Discussion. 

10:30 — Election of officers. 

10:40 — Fighting Petroleum Fires in 
Stills and Storage. Frank G. Benedict, 
insurance engineer, Sinclair Consolidated 
Oil Corporation, New York. 

11 :00 — Discussion. 

11:20— Safety Inspection in Relation 
to Safe Refining. L. F. Howbert, safety 
director, Continental Oil Company, Ponca 
City, Oklahoma. 

11 :40 — Discussion. 


Wednesday Luncheon 


Presentation of the 1929 Petroleum Sec- 
tion Safety Contest Trophies. Major 
Henry A. Reninger, president, National 
Safety Council. 


Thursday Morning 

9 :30 — Effective Use of Safety Posters, 
Film Strips and Safety Topics. C. L 
Hightower, safety director, Texas Pacific 
Coal & Oil Company, Thurber, Texas. 

9 :50 — Discussion. 

10:00 — Safety in Gasoline and Air 
Gas Lift Plants. H. B. Bernard, vice- 
president, Sinclair Oil & Gas Company, 
Tulsa. 

10:20 — Discussion. 

10:35 — Protecting the Worker Against 
Petroleum Vapors. F. L. Newcomb, 
supervising engineer, Standard Oil De- 
velopment Company, Elizabeth, New 
Jersey. 

10:55 — Discussion. 

11:10— Knowledge Is Safety. J. © 
Bernd, safety director, Sinclair Refining 
Company, East Chicago, Indiana. 

11 :30 — Discussion. 


Friday Morning 

9:30— Treating Hydrogen Sulphide 
Cases. Dr. C. M. Aves, Humble Oil & Re 
fining Company, Houston, Texas. 

9 :50 — Discussion. 

10:05 — Minimizing Electrical Current 
Hazards. H. E. Dischinger, safety inspe~ 
tor, Shell Petroleum Corporation, Hous 
ton, Texas. 

10 :25 — Discussion. : 

10:40 — Interesting Manufacturers ™ 
Safeguarding Equipment. R. E. Donoval 
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Rectifying Equipment 
Adapted to your Needs 


ERECO Rectifying Equipment is like a tailor-made 
suit—it is exactly fitted to your needs. When design- 
ing a rectifier for you, we first make a fractional analy- 
sis of the gasoline and then build the rectifying unit 
so that it is specially adapted for that particular gaso- 
line, and at the same time is flexible enough to be used 
with other gasolines. 


ERECO DUPLEX 


Natural Gasoline Plant 
and Refinery Equipment 

























































With ERECO Rectifying Equipment any desired gas- 
oline, such as aviation gasoline, liquid propane, liquid 
butane, or butane-free gasoline may be produced— 
exactly as required. Due to properly proportioned 
exchange surfaces and other exclusive features, frac- 
tionation is unusually efficient. 


Ask About Our Distinctive 
Engineering Service for Refiners 


Engineering, Research & Equipment Co. 


Consulting, Research, Design, Manufacturing @ Construction 
Absorption Plant & Refinery Equipment 
738 Roosevelt Bldg., Phone VAndike 3342, Los Angeles, Calif. 


727 Exchange National Bank Bldg............. Tulsa, Oklahoma 
1220 Athletic Bldg., Phone 26310 .....Dallas, Texas 


ARE DD 


DUPLEX 















PETROLEUM ENGINEERING, Inc. 


Consulting Engineers 
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NATURAL GASOLINE ANALYTICAL AND FRACTIONAL 
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chief safety engineer, Standard Oi! Com. 


pany of California, San Francisco. 
11 :00 — Discussion. 


11:15— Safety Contests are Dcsirable 
S. H. McKenty, manager industrial rela. 


tions, The Atlantic Refining Company, 
Philadelphia. 


11:35 — Discussion. 


Products Derived From 
Natural Gas Will Be on 
Display at Exposition 


For the first time, the International Pe. 
troleum Exposition will present a compre- 
hensive display of all of the products of 
natural gas, October 5-12. This exhibit 
is being collected by the Bartlesville ex- 
periment station of the United States Bu- 
reau of Mines, with E. J. Dewees and E, 
L. Rawlins in charge. 

How the cracking process, by which the 
composition of natural gas is scrambled, 
breaks down the carbon black and starts 
the chemist on the great field of coal tar 
products, will be explained by attendants 
at the bureau’s booth. 

Some of the best-known products are 
benzene, toluene, naphtha, chloroform, 
carbon disulphide, acetone, carbon tetra- 
chloride, ether, ethyl alcohol, methyl alco- 
hol, ammonia, formaldehyde, _ benzol, 
ethylene glycol, iron carbonyl, methyl 
chloride, phosgene. 

In medicine the products of natural gas, 
derived through the chlorination of the 
methane, or other methods, have brought 
out the most powerful artillery against 
disease germs. Doctor Erlich was the first 
to use a coal tar “ring” with arsenic. 
After 606 experiments, Erlich produced 
“salvarsan,” which deals instant death to 
spirochaetae pallidium, the scourge of 
ages. Doctor Bayer, after 505 experi- 
ments, produced the analine compound 
which alone has been successful against 
the disease transmitted by the tsetse fly. 

Chloroform and ether. of the older 
anaesthetics are being superseded by bet- 
ter hydrocarbon products. Some of the 


newer anaesthetics are injected into the § 


blood stream and while the patient feels 
no pain during the operation, he is per 
fectly conscious and does not feel the 
slightest after effects. 

Methyl chloride is used in modern re 
frigeration. Carbon disulphide and cat 
bon tetrachloride as well as benzene and 
naphtha are highly valuable as solvents 
Toluene is converted into trinitrotoluené 
commonly known as T.N.T.  Phosgent 
is probably the most deadly gas know. 
Formaldehyde arrests decay and is a pow 
erful disinfectant. Ethylene glycol is be 
ing used to cool airplane motors, and ito? 
carbonyl is one of the substances used 
to make anti-knock gasoline. 

Many of the products mentioned ar 
starting place for a new range of prow 
ucts. For instance, methyl chloride m4 
be hydrolized to produce methy! alcohol. 
The coal tar industry not only makes the 
best dyes, but also fine perfumes. The 
poison gas, phosgene, and castor oil, pit 
duce concentrated essence of violets. 
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Condensers 













































For either High or 


Low Pressure. Designed 
specifically for any duty. 
May be obtained prompt- 
ly from stock materials 
with tubes made of Ad- 
miralty Metal, Steel or 
Aluminum. | 





TULSA 
Boiler Machinery Co 





TULSA OKLAHOMA 
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REFINERY AND GASOLINE PLANT ACTIVITIES 


New Plants — Construction Notes — Personnel Changes 


—. 














MERGER 

Fifty-one per cent. of the capital stock 
of the Midland Refining Company, which 
is operating a 2500-barrel capacity port- 
able skimming plant at Midland, Texas, 
has been acquired by the Cranfill-Rey- 
nolds Company, effective August 7, ac- 
cording to Tom E. Cranfill, president of 
the latter concern. In connection with 
this deal the name of the Midland Refin- 
ing Company will be changed to Mid- 





(Above) Reproduction of one of our 
Guarantee Cooling Curves shown in our 
Bulletin 283. (Right) One of our cooling 
towers installed at the Boynton, Okla- 


homa, plant of the Transcontinental Oil 


Company. 


Tom W. Sow- 
ell, Dallas, was president of the Midland 
Refining Company, and. will remain in 
the same capacity under the new affilia- 


Texas Refining Company. 


tion. However, the sales of the Midland 
plant will be handled by C. A. Middleton, 
president of the Sentral-Texas Refining 
Company, which is also asubsidiary of the 
Cranfill-Reynolds Company, with head- 
quarters at Corsicana and plants at Angus, 
Minerva, Brownwood and Luling. 
General headquarters of the Cranfill- 





Guaranteed Cooling Results 


HEN you buy a cooling tower 

from us you know definitely 

—in advance—what cooling 

results you are going to get under 

given atmospheric conditions. We 
guarantee these results. 

Our cooling towers are rated, not in 

a misleading number of gallons per 

minute, but in square feet of active 

horizontal area (i.e. the area of one 

deck). A  gallon-per-minute rating 

varies with the amount of water cir- 


culated per minute per square foot of 
area. 

Our Bulletin 283-R shows two cool- 
ing curves—one with a loading of 1-1/2 
gallons per minute per square foot of 
active horizontal area, the other with 
a loading of 2-% gallons per minute. 
You will certainly want this bulletin 
for your files, also our Bulletin 282-R 
on spray nozzle cooling systems. Both 
bullet:ns will be sent on request. Use 


the handy coupon below. 


Mr. 


Firm 











CT a ae 


THE COOLING TOWER COMPANY, INC., 
15 John Street, New York, N. Y. 


Gen‘lemen: Please send the bulletins to: 

















—— 





Reynolds Company, which represents 3 
merger of Cranfill & Reynolds, Inc. 
Moody-Seagraves Interests, and the above 
two refining concerns, are to be at Dal- 
las. The main offices of the former 
Cranfill & Reynolds, Inc., are at Cisco, 
Texas, while the various properties of 
the Moody-Seagraves Interests have been 
handled at Houston. The natural gas 
holdings, pipe lines, etc., of the Moody- 
Seagraves Interests are entirely separate, 
and not involved in the above changes. 





COTTON VALLEY 


Louisiana Gas & Fuel Company has 
given contract to Stearns-Roger Manv- 
facturing Company, Denver, Colorado, 
for the construction of a compressor 
station near its gasoline plant at Cot- 
ton Valley, Louisiana. There will be 
seven 180-horsepower direct connected 
gas engine compressors. Six of these 
engines will be for single stage opera- 
tion and will compress 20,000,000 cubic 
feet of gas per day from the natural 
field pressure of 150 pounds to 350 
pounds at which pressure the gas will 
be delivered to the gasoline plant. The 
seventh engine will handle still vapors 
from the gasoline plant and act as re- 
compressor for it. The Stearns-Roger 
Manufacturing Company is supplying 
all material and labor for the job, tak- 
ing over the site and delivering the 
completed plant in full operation. The 
construction schedule calls for delivery 
of the completed plant in six to seven 
weeks from the placing of the order. 


ENLARGE PLANT 

Empire Oil & Refining Company is 
preparing to increase the capacity of 
its gasoline plant at Wichita, Kansas, 
from a capacity of 45,000 to 60,000 gal- 
lons daily. The increase will be made 
at a cost of $750,000. The gas which 
will come from the new line from 
Oklahoma City will be taken care of 
at this plant. 


CALIFORNIA VAPOR PHASE 
PLANT BUILDING 


Richard Florian, president of West- 
ern Oil & Refining Company, Los At 
geles, in a recent statement concerning 
the True Vapor Phase unit being com 
structed by the Western True Vapor 
Phase Corporation, a subsidiary, 4 
Wilmington, California, says that work 
is progressing satisfactorily. During 
June, sheds and fields offices wert 
erected, the site was prepared and rail 
road spur tracks were laid to bring ™ 
supplies. Piling was started during 
July and completed in two weeks, driv- 
ing about 600 Raymond reinforced ce 
ment piles in two shifts per day. 

Forms for the foundations under the 
stoves and stacks were completed af 
the stove foundations ready to receive 
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Natural gasoline 
production for 
1929 will exceed 
2 2,000,000,000 
, gallons 





SOUTHWESTERN | 
PLANTS efficiently ; 
— natural gasoline, | 
propane free or not, as 
_desired...varied in com- 
2, position (within gas con | 
El stituent limits) to suit 
* market...marketable as 
Jv | anexcellent aviation gas- 7AM 
@ oline. So rectified, gaso- 7 ¥ 
> line may be handled or EE 
* i blended with very low ¥% 
™ losses due to freedom #F 
me from dissolved gases. In- i 
= vestigate now. Write to- 
= day for Southwestern’s 
= publication “Rectifica: & 
tion of Gasoline.” 
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AGRAVER 


WATER SOFTENER will 


In Your Steam Power Plant— 





—Keep scale from forming in boilers and 
pipe lines. 
—Reduce tube renewals. 


—tLet your boilers give their designed 
capacity. 


—Reduce the number of the boilers 
necessary to maintain load. 


—Lower fuel requirements. 


—Reduce boiler shut-downs. 


In Your Gas Engine Plant— 





—Keep scale from forming on coils and 
so give you maximum results from 
your equipment. 


—Eliminate overheating and expensive 
breakdowns of gas engines. 


—Let you use water otherwise unsuitable. 
—Lower labor costs. 
—Require less cooling surface. 


—Save volatile products. 


For every use of water in a refinery, soft water is the 
best. When you use soft water you will obtain higher 
efficiency in your cooling plant and use less water to do 
so. Corrosion in your boilers and pipe lines is impos- 


s'ble w:th correctly softened water. 


For years Graver Corporation has built all types of water softeners 


and filters. Our equipment can be seen everywhere in the oil industry 
Yefiieries, natural gasoline plants, pipe line pumping stations, etc. Our 
technical division is at your service to study your conditions. Our 
recommendations will be impartial as to the type of softener, as our in- 
terest is solely to furnish the type of equipment to give maximum results 


with your particular conditions. 


~REFINERY 


DIVISION ~ 


RAVER GQoponation 


844 Rush Street 


FORT WORTH 


~~ . Corp 
LOS ANGELES 


», Indiana 











The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 


many engineers. 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


B. MIFFLIN HOOD CO., DAISY, TENN. 


The center hole pre- 


Samples on request 
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the large steel cylinders late in August, 
There are three stoves, 24 feet in dj. 
ameter and 120 feet high. The reag. 
tion chamber is 28 feet in diameter and 
150 feet in height. A concrete basin 
for cooling tower is 20 feet wide, 359 
feet long and 10 feet deep. The foun. 
dation for the gas holder was also fin. 
ished in August. Contracts for heavy 
machinery such as boilers, gas and air 
compressors, tanks and other auxiliary 
equipment have been let. The new 
piant is to cost approximately $1,500,- 
000. The plant is to be placed in op- 
eration before the end of the year, 
Work is being done under the super- 
vision of engineers for C. F. Braun & 
Company and Petroleum Conversion 
Corporation. 


RAYMOND C. WHEELER 


Raymond C. Wheeler, formerly general 
superintendent of the Gas Department of 
General Petroleum Corporation, has been 
advanced to manager of the department, 
to succeed George L. Ratcliffe, who re- 
signed to become head of the California 
Tale Company. 

Wheeler came to California with the 
Ordinance Department in January, 1918, 
to assist the government in the develop- 
ment of cracking California oils for the 
production of toluol to be used in the 
manufacture of tri-nitrotoluol, the high 
explosive. This work was carried out al 
the Vernon refinery of the General Pe 
troleum Corporation. After the process 
had been successfully developed, he was 
in charge of the laboratory and refinery 
operations connected with the commercial 
production of this material. 

In March, 1919, after the plant had been 
discontinued, Wheeler was placed ™ 
charge of the newly created expe! rimental 
laboratory of the General Petroleum Cor- 
poration, holding that position until 192/, 
when he was transferred to the gas de 
partment as assistant to George L.. Rat- 
cliffe, then general superintendent. Late’, 





SE] 


- 











R, 1929 


ugust, 
in di- 

reac- 
er and 
basin 
e, 350 
foun- 
$0 fin- 
heavy 
nd air 
ciliary 
- new 
1,500,- 
in Op- 
year. 
super- 
un & 


-rsion 


neral 
nt of 
been 
nent, 
> re- 
ornia 


| the 
1918, 
elop- 
. the 

the 
high 
at at 

Pe- 
acess 
was 
ner) 
rcial 


been 
in 
ental 
Cor- 
1927, 
de- 
Rat- 


ater, 


SEPTEMBER, 1929 








A Gulf Publishing Company Publication 





[ 











PRECISION 








Typical of the precision built into every piece of 
H. T. P. equipment is the practice of bolting together 
the complete battery of exchangers prior to leaving the 
shop, thereby insuring the purchaser against costly 


erection delays. 


The accompanying photo illustrates two batteries of 
Heat Exchangers for a large mid-continent gasoline ab- 


sorption plant. 














HEAT TRANSFER PRODUCTS, INC. 


30 CHURCH STREET . - NEW YORK 
Affiliated with and Products Manufactured by 
AMERICAN LOCOMOTIVE COMPANY 


Petroleum Division District Offices: 
2015 MAGNOLIA BLDG., DALLAS, TEXAS 
502 NATIONAL BANK OF COMMERCE BLDG., TULSA, OKLAHOMA 
1022, PACIFIC NATIONAL BANK BLDG., LOS ANGELES, CAL. 
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If You Could SEE the Saving 


that Sarco Steam Traps effect in plants throughout the country, we would not have 
to suggest that you try them. 

When electric current gets away, you know it—it does things. But when steam 
lines are not trapped, or improperly trapped, steam condenses and quietly dies away in 
twater, so you can not SEE the waste. That’s why so much more steam is lost. And with 
it goes much of the profit of a plant and the hope of employes for more pay. 

Saving steam—the circulating life force of the plant—by economical use of proper 
trapping with Sarco Steam Traps, is one of the ways to save money. 

Install Sarco Steam Traps wherever condensation collects and stop making the 
coal man rich. And stop making steam trap manufacturers rich by paying them three 
times the cost of Sarco Traps. 

Let’s send you a Sarco on 30 days’ free trial. It will quickly demonstrate its value. 
Our Catalog S-230 sent on request. 


SARCO CO., INC. 
183 Madison Ave., New York, N. Y. 


Boston Cleveland Pittsburgh 
Buffalo Detroit St. Louis 
Chicago Philadelnhia 
Sarco (Canada) Limited, 1605 Delorimier Ave., Montreal 
Walker, Crossweller & Co., London, S.E. 1 








FIRE BRICK 
* Qeality Since 


3/7 


Plants at 
ST. LOUIS, MISSOURI 
EASTERN OFFICE STEVENS POTTERY, GA. 
11 Park Place, New York MALAKOFF, TEXAS 


EVENS & HOWARD FIRE BRICK CO. 
Main Offices, 920 Market Street, St. Louis, Mo. 


when Ratcliffe was promoted to manager, 
Wheeler became general superintendent. 

Before coming to California, Wheeler 
was connected with the United Gas Im. 
provement Company, manufacturers of 
artificial gas and by-products. 


SAFETY MEET AT PORT 
ARTHUR 


The Gulf States Division of the Na. 
tional Safety Council, Petroleum See. 
tion, will hold a quarterly meeting and 
conference at Port Arthur, Texas, on 
November 4 and 5. Charles W. Cole- 
man, supervisor of Safety, Gulf Refin- 
ing Company, J. L. Matteson, The 
Texas Company, L. S. Mobley of the 
Atlantic Oil & Refining Company, and 
Joe Risinger of the Magnolia Petro. 
leum Company have been appointed as 
committee to make arrangements for 
the meeting. 





Continental Refining Company, Oil 
City, Pennsylvania, which experienced 
damage by fire recently will rebuild 
its refining unit, filter plant, and wax 
plant. Reconstruction is to start at an 
early date. The work is estimated at 
$175,000. 


MUSKEGON REFINERIES NEAR 
COMPLETION 

The skimming plant of Muskegon 
Refineries, Inc., Muskegon, Michigan, 
is rapidly nearing completion and 
should be in operation early in Septem- 
ber. W. L. Merchant, formerly con- 
nected with the Beacon Oil Company, 
has charge of construction and will op- 
erate the plant. 

The plant of the Old Dutch Refining 
Company is also nearing completion. 
E. G. Guy, formerly secretary and 
manager of the refinery operated by 
Oreint Petroleum Company, Wichita 
Falls, Texas, is supervising construc- 
tion and will operate the Old Dutch 
Refining Company plant. 





Atlantic-Pacific & Gulf Oil Com- 
pany, Kansas City, Missouri, has com- 
pleted plans for the erection of a com- 
pounding plant at Kansas City, where 
it is also building a large bulk plant 
for handling petroleum products, it- 
cluding fuel or furnace oils. Orient 
Petroleum Company, Wichita Falls, 4 
subsidiary organization, is source 0 
the company distribution products 
This refinery has been e nlarged 
through the addition of a Jenkins 
cracking unit, additional  distillatiom 
equipment and more steel storage. 


PENNZOIL IMPROVEMENTS 

The Pennzoil Company, operating 
two refineries at Rouseville, near Oil 
City, Pennsylvania, is again improvins 
its manufacturing units. At plant No 
1 alk of the Sharples supercentrifugt 
machines have been replaced by the 
new model machine, and new chilling 
has been added to effect an increast 
capacity for the production of lube 
cants. A new Hereschoff burner is be 
ing installed for restoring fuller’s earth, 
making a total of four such burners at 
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this plant. A new filter house has been 
recently completed consisting of four 
4g-inch 325-plate filter presses. 

At plant No. 2 a new 400-horsepower 
boiler equipped with underfeed stoker 
was recently placed in operating. New 
tower and exchanger equipment has 
been installed on the rerun unit which 
effected a large increase in capacity of 
the unit, and increased the production 
of gasoline. Through the moving of 
the company Cafeteria the whole of the 
two story building which once housed 
it is now employed by the research 
and routine testing laboratories. 


EMERY SELLS 


Controlling interest in the Emery 
Manufacturing Company, one of the 
oldest independent refining organiza- 
tions in the Appalanchian district, with 
a large complete refinery at Bradford, 
Pennsylvania, has been purchased by 
Geo. J. Hanks, vice president and gen- 
eral manager of the Tidewater Oil 
Company. E. C. Emery and Lewis 
Emery will continue to be associated 
with the new owners. It is anticipated 
that the new owners will soon begin 
an expansion program in the Bradford 
area. The deal included the Emery 
Manufacturing ‘Company’s local pipe 
line gathering system and several bulk 
and service stations in the Bradford 
territory. 


HUMBLE EXPANDING 


The skimming plant under construc- 
tion by Humble Oil & Refining Com- 
pany, at Jacksonville, Texas, (Boggy 
Creek field) is rapidly nearing com- 
pletion. The plant is similar in de- 
sign to the company’s skimming instal- 
lations at Chilton and San Antonio, 
and is to skim lighter products from 
the crude sufficient to meet local de- 
mand, returning the topped crude to 
the main pipe line leading to Baytown 
refinery. The company is reported to 
be planning construction of a plant at 
Midland, Texas. New cracking equip- 
ment of Tube and Tank type has been 
recently placed in operation at Mc- 
Camey, Ingleside and Baytown plants. 
Additional cracking facilities of the 
Standard Oil Company of New Jersey 
hydrogenation process is to be installed 
at Baytown. 


MUSKEGON REFINERY 


Henry H. Cross Company of Chi- 
cago, has purchased site at Muskegon 
and is erecting a 2000-barrel capacity 
skimming plant. The location is given 
as NW, NW, Section 8-10-16, on the 
Pere Marquette Railroad, and just 
across the street from the 500-barrel 
tefinery of Muskegon Refineries Inc. 
Crude will be delivered to the Cross 
plant by Independent Pipe Line Com- 


pany. H.H. Cross, president, and Geo. 
F. Fox, vice president of the Henry 
H. Cross 


Company were in Muskegon 
to close the deal for purchase of the re- 
finery site. H. H. Cross Company is 
erating refineries at Joilet, Illinois, 
and E] Dorado, Arkansas. 
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THOMAS SULLIVAN 


Thomas Sullivan, who for the past six 
years has been a refinery consulting engi- 
neer, chiefly on heat transfer and process 
work in heavy chemicals, oil and copper 
refineries, joined the staff of the J. P. 
Devine Manufacturing Company Septem- 
ber 1 as engineer in charge of the petro- 
leum division. 

Sullivan was educated at Massachusetts 
Institute of Technology, being graduated 
in 1909. The following five years he 
served as power engineer with the Amer- 
ican Brass Company and Scovill Manu- 
facturing Company, Waterbury, Connecti- 
cut. He was connected with the United 
States Navy from 1914 to 1919, resigning 
at that time as a lieutenant commander. 
From 1919 to 1923 he was chief fuel en- 
gineer for the Emergency Fleet Corpora- 
tion, making survey and inspection of 
facilities for production and refining in 
the oil industry. 


ELDORADO REFINING 
COMPANY ENLARGING 
El Dorado Refining Company, El 
Dorado, Kansas, is nearing completion 
of its expansion program, which in- 
volves the expenditure of $250,000. New 
distillation equipment has been in- 
stalled to enlarge capacity, and a new 
continuous treating plant installed. 
Changes are being made to provide 
for electrical pumping of crude and 
products. A 20-acre site adjoining the 
refinery was purchased and two 55,000- 
barrel tanks and three 25,000-barrel 
tanks are to be erected. 





Alexander B. Morris has joined the 
staff of the Forrest E. Gilmore Company 
of Tulsa, as appraisal engineer. Previ- 
ously Mr. Morris was connected with the 
Chestnut & Smith Corporation. 





The Bloomfield Oil Refinery, Inc., will 
start work immediately, according to com- 
pany officials, on a refinery near Farming- 
ton, New Mexico, and will at the same 
time start drilling several tests in the 
Bloomfield district. 


131 






OKLAHOMA CITY PLANT 


Sinclair Oil & Gas Company has started 
construction of an absorption type natural 
gasoline plant in the Oklahoma City pool. 
The location is given as NW Section, 19- 
11-12, on the Stamper lease, where the 
company has one well completed and two 
drilling. The distillatidén and absorption 
system are C. F. Braun type, and have a 
capacity rating of 50,000 gallons daily. For 
the present the plant will operate at field 
pressure with arrangements made for fu- 
ture installation of compressor equipment. 

Sinclair Oil & Gas Company is the third 
to enter the field with natural gasoline ex- 
traction equipment. Indian Territory II- 
luminating Oil Company and Foster Petro- 
leum Corporation were the first to operate 
a gasoline plant in this field and Coline 
Gasoline Corporation started operating 
the second plant recently. 

Late in August, Sinclair Oil & Gas 
Company started operating a new gasoline 
plant in Section 7-6-8, Sasakwa pool, on 
the eastern side of the Greater Seminole 
area. This plant is a 10-unit combination 
gasoline and gas-lift plant with a rated 
capacity of 30,000 gallons daily. 


MUSKEGON GASOLINE PLANT 


Bell Gasoline Corporation has started 
operating the first natural gasoline plant 
in the Muskegon oil field. It is a portable 
oil absorption type with a capacity rating 
of about 10 million cubic feet of gas 
daily. The natural gas in this field yields 
about seven-tenths of a gallon of gasoline 
per thousand cubic feet. Production of 
the gasoline plant is being taken by the 
Muskegon Refineries, Inc., now complet- 
ing a 500-barrel skimming plant in the 
same area. 


COSDEN GASOLINE PLANT 


J. S. Cosden, Inc., will build a large 
natural gasoline plant, absorption type, 
in the Marshall Pool of Logan County 
near Lovell, Oklahoma. The plant is 
to have a capacity of 50,000 gallons 
daily. This is the first gasoline: plant 
to be erected by the new Cosden com- 
panies. It will process gas from the 
producing wells of The Cosden Com- 
pany in this field. Gasoline production 
will be absorbed by the 15,000-barrel 
Cosden refinery at Big Spring, Texas, 
and the plant of the Richardson Refin- 
ing Company at the same city. 


HELIUM PLANT 


Kentucky - Colorado Helium Com- 
pany is perfecting plans for the con- 
struction of a new Helium extraction 
plant at Thatcher, Colorado, Head- 
quarters of the company are at Louis- 
ville, Kentucky. 


KETTLEMAN HILLS PLANT 


Petroleum Securities Corporation, 
Los Angeles, is progressing rapidly 
with. the construction of its oil absorp- 
tion natural gasoline plant in Section 
14 of the Kettleman Hills field, Cali- 
fornia. This is the third company to 
enter the field with gasoline extraction 
equipment. The Texas Company erect- 
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MEANS: WAX Free/ 


OR obvious reasons, a definite 
trend in lubricating oils is to- 
ward those that are wax free. 


In order to extract all of the paraffine wax from 
long residuums, bright stocks or neutrals, it is neces- 
sary to chill the stock close to 40° below Zero F. 


If you are in step with the march of progress you 
will welcome the long experience of this Company, 
which has designed and installed all manner of 
chilling plants for some of the largest refiners. 


Vilter, established in 1867, has pioneered the 
way in mechanical refrigeration since its inception. 
Today there is no corps of engineers better quali- 
fied to aid your staff in working out your chilling 
problems than the highly specialized organization 
maintained by Vilter. 


We will welcome your inquiry which 
may be put in the form cf a definite 
question, we to supply the answer. 
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é The Vitter MaNuFACTURING Co 
1096 Clinton St. 


Mirwauxee Wisconsin 
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"NOTHER ’NOUNCEMENT 


In a little over two years time 31 NICHOLS 
HERRESHOFF FURNACES have been installed by 
oil refiners for revivifying fullers earth. These furnaces 
answer the burning question. They save much money. 
Write us for consultation. No charge for such service. 


G. G. Brockway Company 


WARREN, PA. 








ed the first plant to process gas from 
the discovery well. Standard Oil Com. 
pany of California followed with the 
second plant and is now building ap. 
other. 


GASOLINE RECOVERY PLANT 


Paragon Refining Company, Toledo, 
Ohio, has installed a new oil- absorp- 
tion type gasoline recovery plant which 
is recovering gasoline from crude stills, 
Dubbs cracking units, and gasoline 
storage tank vapors. "A recovery of 
three to four thousand gallons of gas. 
oline daily is effected. The plant was 
erected by the Burrell-Mase Engineer. 
ing Company, Pittsburgh. 


IMPROVEMENTS AT BATON 
ROUGE 

Standard Oil Company of Louisiana, 
Baton Rouge, Louisiana, has authorized 
plans for extensions and improvements 
in its local refinery which will effect 
a large increase in capacity. The boil- 
er or power house department is to be 
enlarged and additional storage facili- 
ties installed. A new hydrogenation 
plant is included in the schedule. To- 
tal expenditure is reported at $5,000,000, 
including machinery. 


SMALL PLANT AT ASHER 

Skelly Oil Company is operating a small 
natural gasoline plant in the Asher Pool 
of Pottawatomie County, Oklahoma, com- 
pleted during August. It is oil absorp- 
tion type with a capacity of 5000 gallons 
daily. 

COMPRESSOR PLANT 


The old compression plant of the Midco 
Oil Company, near Oilton, Oklahoma, has 
been changed over to absorption type of 
processing gas, and has _ increased the 
gasoline yield to 10,000 gallons. The plant 
was one of the oldest operating units in 
the Oilton area. A complete unit of 
Southwestern type was installed adjacent 
to the compression plant. The change 
over was effected in six hours, from 
compression to absorption. 


RUSSIAN ORDER 

The Russian government has closed 
contract with The Winkler & Koch 
Engineering Company, Wichita, Kan- 
sas, for eight high pressure units 0! 
the Winkler Koch process. Each unit 
is to process 3000 barrels daily of Rus- 
sian Mazout (fuel oil). Russian et 
gineers have been investigating the 
process at various refineries in this 
country for the past several months. 





Construction work on the East Chr 
cago refinery of Empire Oil & Refining 
Cc ompany is progressing rapidly. Steel 
storage is to be completed and ready 
to receive crude early in September, 
at which time the Texas-Empire pipe 
line is\to bé ready to make deliveries 
of oil. 





The Burrell-Mase Engineering Com 
pany, Pittsburgh, is designifig a vaP0 
recovery plant for the Steau- —. 
Company, located at Campin 2, Row 
mania. 
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“<IVAPOR PHASE REFINING 
™ Our licensees, in more than thirty 

thor refineries, are proving the validity 

he ba of our claims to their own satisfac- 

te tion and profit. 

000,000, 

e You too can decrease your treating 

— losses and improve the quality of 

mod your cracked gasoline—at the same 

= time reducing your costs. 
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ds Vapor phase cracked products, as 

e well as pressure distillates, are being 
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“| Uhe Gray Processes Corporation 
ca 961 Frelinghuysen Avenue 


Newark, New Jersey 
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ABSTRACTS OF TECHNICAL LITERATURE 


By H. L. KAUFFMAN 
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General 


The Treatment of Bottom Settlings. 
(La Rev. Petrol, Feb. 9, 1929, p. 173; Libr. 
Bull., U. O. P. Co., Vol. 4, No. 10). 


The principal constituents of crude oil 
include, besides the hydrocarbons, fatty 
acids, pyridine bases, ammoniacal salts, 
sulfur compounds of the thiophen and the 
marcaptan series, and water. The propor. 


tion of mud and water containing organic 
and mineral acids in 
less than 20 per cent and is often more 
than 50 per cent. The bottom settlings 
from California oils after standing may 
amount to 60 per cent of the whole and 
the pure oil constitutes in the neighbor- 
hood of 75 per cent of the whole emulsion. 

It is difficult to obtain a stable emulsion 


solution is seldom 


A typical Carbondale ab- 
sorption refrigerating in- 
stallation in a large Mid- 
west refinery. 


Hand-in-hand 


ARBONDALE Refrigerating Systems and 

Carbondale Filter Presses are team-mates 

in many of America’s leading refineries. Their 

performance in satisfying the strenuous demands 

of modern refinery service is a known quantity— 
the anticipated output is the actual output. 


Whatever the temperature and capacity require- 
ments there’s a Carbondale System for the job. 
Let us send you a copy of our “Wax Plant Equip- 
ment Bulletin.”’ It’s yours for the asking. 


THE CARBONDALE MACHINE CO., Carbondale, Pa. 


Branches in principal cities 


Carbondale Refrigeration 


for Refiners 


=—= 


containing more than one or two per cent 
of the liquid in the disperse phase except 
by the aid of such emulsifying agents as 
soap, glycerin, asphalt, lampblack, or lime, 
Emulsions thus prepared will resist even 
prolonged centrifuging. These emulsifiers 
cut down the interfacial tension between 
the two liquids enormously so that two 
droplets may be very close to one another 
without coalescing. Pickering was thus 
able to emulsify 99 per cent of mineral 
oil in one per cent of soapy water. Cali- 
fornia petroleums are high in asphalt, 
which surrounds the droplets of water 
diffused through the oil and keeps surface 
tension low. Every droplet bears an elec- 
tric charge, balanced by a similar charge 
of contrary sign in the continuous phase 
adjacent to the drop. The charges repel 
each other and the repulsion balances the 
forces of cohesion due to the interfacial 
tension and present coalescence. In the 
case of bottom settlings the droplets of 
water are negatively charged. There are 
three conceivable ways, therefore, of 
breaking an emulsion: (1) by artificially 
increasing the interfacial tension, (2) by 
concentrating the charges on the droplets, 
(3) by concentrating the emulsion in cer- 
tain points and producing on the droplets 
supplementary forces of cohesion tending 
to cause the droplets to unite in globules 
of a size sufficient to be separated by 
decantation. (1) No process is known for 
increasing the interfacial tension. (2) The 
negative charge on the droplets may be 
counteracted by adding a substance which 
will furnish positively charged ions, such 
as phenol or an acid. 

(3) By passing an electric current the 
water droplets will collect at the positive 
electrode, and, losing their charge, 
coalesce; the o:l going to the negative 
electrode. 

(Sherrick), Seibert, and Brady have 
patented an apparatus working on this 
principle, with an E. M. F. of 500 volts. 
The Cottrell process (1915) uses elec 
trodes of large surface consisting of two 
concentric funnels only a few centimeters 
apart. The difference of potential is 11,00 
volts, alternating field. Coalescence takes 
place in a decanting vessel. The process 
has the advantages over that of salting 
out that no expense for chemicals is i 
volved, and the reaction of the oil is kept 


neutral. 
x ok x 


Methods of Refining Sulfurous Os. C. 
J. Wright. (J. 1. P. T., 15, 214-44 [19295 
C. A., Vol. 23, No. 16, p. 4054). 


Hydtogen sulfide and mercaptans ate 
the two types of compounds which render 
a petroleum distillate sour. Sodium 
hydroxide will remove hydrogen sulfide 
and some mercaptans. Lime has a similat 
action, but must be used in much large 
volume because of its low solubility. Cab 
cium hypochlorite and sodium hypochlo 
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eAnnouncing 


A New Line of Specialties 


T GIVES us great pleasure at this time to call the at- 
tention of the Industry to the C. & B. (Campbell & 


Bohnhardt) line of gasoline and oil specialties: 


C & B Loading Head 
C & B Loading Cap 
C & B Liquid Level Gauge 


C & B Liquid Seal Gas-tight 
Floating Tank Roof 


C & B Liquid Seal Expansion 
Tank Roof 


For detailed information, write for Bulletin No. 5 


CCAMPBELL(\ 


atural Gas Freineers ) ° 
CONSVLTING PHONE-41693 
DESIGNING P.©.DRAWER669 
CONSTRMCTINE \Gageseeg) LONG BEAGIAL. 























STEARN S-ROGER MFG.CO.,DENVER 
MID-CONTINENT AGENCY 
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For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 








FACEEEREES 


This organization—in personnel, 
equipment, plant facilities and 
knowledge—is thoroughly abreast of 
every improvement and refinement 
in its field—rendering to oil refineries 
and producing companies a service of 
intrinsic merit and specialized skill. 


POWER PIPING CO., PITTSBURGH 


ER Ty ae 
FOR EVERY INDUSTRIAL NEED 








rite oxidize mercaptans, sulfides and digyl. 
fides either to water-soluble compounds ; 
to compounds that are harmless though 
dissolved in the oil. Sodium plumbite re. 
moves very little sulfur. With the aid 9 
flowers of sulfur it converts mercaptans 
to disulfides and leaves a gasoline do. 
tor-sweet. Sulfuric acid removes mer. 
captans, sulfides, disulfides and thiophenes 
Hydrogen sulfide and thiophenes are o0yj. 
dized. Mercaptans are partly oxidized tg 
disulfides and the disulfides to sulfonic 
acids. Liquid sulfur dioxide is mainly 
used for removing aromatic hydrocarbons 
from kerosene distillates. It also removes 
mercaptans, disulfides and cyclic sulfy 
compounds. Bauxite is useful for treating 
kerosene because it decolorizes as well a 
desulfurizes the oil. Mercaptans are prob- 
ably oxidized catalytically in the pores of 
the bauxite by the oxygen dissolved in 
the oil. The recovery of soda used for 
washing to remove mercaptans is not eco- 
nomical. It can be used up to 80 per cent 
efficiency without recovery and only w 
to 87.5 per cent efficiency if fully recoy- 
ered; that is, if 25 per cent of the liquid 
is distilled off, a part of the mercaptans 
go over with the water vapor. If the 
temperature at which a straight-run dis- 
tillate leaves the still condenser is kept at 
90-100°F., at least one-third less soda is 
required to remove the hydrogen sulfide 
completely than if the temperature is al- 
lowed to drop to 70-80°F. Disregarding 
the hydrogen sulfide, economy would test 
be served by the use of 10 per cent of 03 
per cent soda for partial mercaptan re- 
moval before the hypochlorite treatment. 
Considering the hydrogen sulfide, the use 
of five per cent of 0.5 per cent of soda 
solution followed Ly bleach treatment in 
the proportion of 2.2 grams per liter 1s 
most economical. Soda solution can be re- 
covered to the extent of about five per 
cent by the Koppers process. Within this 
limit it can be used repeatedly for hydro- 
gen sulfide, but not for mercaptan re- 
moval. If no more alkali than soda were 
available, it would pay to remove hydro- 
gen sulfide by “sulfide soda” only and re 
cover this by the Koppers process; and 
follow with “mercaptide soda” washing 
for the mercaptans; the soda could be re 
covered by boiling, and after eight re 
coveries would be run to waste. It does 
not pay to recover either sulfide or mer- 
captide lime. Dilute soda solutions are 
more efficient desulfurizers and are more 
easily recovered. Sulfide soda serves 10 
remove elementary sulfur. The speed with 
which hypochlorite oxidizes sulfur com- 
pounds is increased by reducing the excess 
of alkali. But if the alkalinity is reduced 
too nearly to the neutral point, the sul- 
fonic acids formed in the oxidation ma) 
produce an acid condition, leading to & 
cessive chlorination. The excess alkalinity 
in the 0.34N hypochlorite solution should 
be 0.5 to 1.0 gram sodium hydroxide pet 
liter or 0.2 gram lime per liter. 
i ox 
Distillation 


Some Experiments on Vacuum Distilla- 
tion. C. R. Burch. (Proc. Roy. 50% 
[London] A123, 278-84 [1929]; C. 4: 
Vol 23, No. 12). 


Products of petroleum of very high 
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molecular weight can be distilled without 
jecomposition by the method of evapora- 
tive distillation used by Bronsted and 
Hevesy to separate isotopes of mercury. 
A condensing surface is placed a short 
distance above the evaporating liquid so 
that the vapor molecule makes no collision 
during its passage to this surface. The 
gill is shown by a diagram. Dissolved 
gases are removed by reducing the pres- 
sure in stages and by heating, to prevent 
splashing the condensing surface by burst- 
ing gas bubbles. Ordinary distillation is 
compared with evaporative distillation 
‘rom a theoretical point of view. A lubri- 
cating oil from viscous fuel oil distilled 
between 300° and 360°C. at 25 mm. pres- 
sure, a cylinder-oil fraction steam distilled 
at 345°, a heavy machine-oil fraction pro- 
duced at 335°, petroleum jelly, pump oil 
and common parafin wax were distilled 
without decomposition. Petroleum deriva- 
tives of extremely low vapor pressure are 
prepared, which can be used instead of 
mercury in condensation pumps in high 
vacuum systems (10° mm.) with ground 
joints. 
* * * 
Cracking 

Principles of Petroleum Cracking. Zotos. 
(Petroleum, April 17, 1929, p. 504; Libr. 
Bull, U. O. P. Co., Vol. 4, No. 19). 

It is important to avoid high gas pro- 
duction in cracking oils. The gaseous 
hydrocarbons contain very high propor- 
tions of the hydrogen which is needed in 
forming low-boiling oils from high-boil- 
ing. Hydrogen forms a larger part of the 
lower members of any homologous series 
of hydrocarbons than of the higher mem- 
hers. 

Cracking by direct heating is a develop- 


of the oil industry. From an examination 
of the patent literature it appears that 
cracking by direct heating has reached its 
maximum of development. For maintain- 
ing a constant, controlled temperature and 
avoiding local superheating the use of a 
molten metal bath or the like offers the 
best possibilities. Cracking by such means 
isin the early development stage; future 
cracking development will probably take 
this direction. The first patent granted 
on such a process was U. S. Pat. 1,367,828, 
in 1916. This has been followed by the 
Nelson process, Ger. Pat. 345477, the 
Niece, Ger. Pat. 426881, and the Blumner, 
Ger. Pat. 439712. Gases and superheated 
steam may serve for the transfer of heat; 
but the latter is uneconomical. 


ey ee 
Products of the Cracking Process: 
From : The Cracking Process and Its 
Significan for the Future. Bandte. 
(Erdol u. Teer, March ‘5, 1929, p. 120, 


Libr. Bull, U. O. P. Co., Vol. 4, No. 15). 
é The principal product is cracked gaso- 
me in this the unsaturates vary from 10 
to 20 per cent, the aromatics between 10 


and 25, th naphthenes between 10 and 30; 
P parafiins form the remainder. These 
gures reicr only to cracking in the liquid 
= \ or-phase cracking yields gaso- 
wae.” ich the paraffns are almost en- 
wi Wanting, The pressure distillate bot- 
wal = zood Diesel oils but are often 

or recracking. The residuums have 
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The 


Edeleanu Process 


Refine your distillates with liq. SO: and avoid 
Inferior finished products 
Treating losses 


Acid sludge production 


Loss of Treating Agent (SO:) 





Loss of valuable constituents in the distillates 
In use by leading refiners in U. S. A. and For- 


eign Countries. For full information write 







AGEFCI 


11 W. 42nd St New York, N. Y. 
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COLOR 


YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 
Write us for samples of colors you wish to try 


INTERSTATE COLOR CO., Inc. 
41 PARK ROW NEW YORK 


California Representative—MEFFORD CHEMICAL CO., Los Angeles 
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NOT SOLUBLE 
IN OILS OR 
GASOLINE 


GRAPHITE SEAL 


an entirely new and improved type of graphite sealing paste for 
use on screw thread, flange and gasket joints, and valves of pipe 
lines carrying hot or cold oils, gasoline and other petroleum 
products. 


It quickly makes joints leak-proof and keeps them permanently 
tight. Yet joints may be easily opened at any time without delay 
or damage to tools and fittings. 


Write for free test sample 
and circular 99-DS. 


JOSEPH DIXON CRUCIBLE CO. 


Jersey City rere New Jersey 
Established 1827 























Heavy Duty Expanders for 
Still Tubes 


eee a 


} = 
in cays EA ‘ — 
ed) 


Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 

Screw Punches for Plate Work 

Flaring Tools for Still Tubes 

Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 








the properties of fuel oils or asphalts, de. 
pending on how far the cracking has heer 
carried and upon the character of th 
original cracking stock. The fuel oils ar 
characterized by low cold point. The coke 
is a good smokeless fuel. Its sulfur ¢op. 
tent varies with that of the charging stoc 
Sulfur-free oils yield a coke which is gyi. 
able for electrodes. The cracked gas js 
mainly used only for heating purposes 
Its calorific value varies from 1120 
1700 B.t.u. per cu. ft. The chemical 
composition is as follows: 

Carbon dioxide and hydrogen 

sulfide 

Olefins . 

Oxygen 

Carbon monoxide 

Hydrogen . 


Some cracking installations are alread 
in use for producing fuel oils easily trans. 
ported in pipe lines from very heavy, 
viscous oils or residuums. Heavy cracked 
residuums which do not appear suitable 
for fuel oil are to some extent being con- 
verted by oxidation into asphalts to be 
used in street paving. 

ee 


The Cracking Processes in the Eco- 
nomic and Technical Light. Naphtali 
(Auto-Technik, March 3, 1929, p. 8; Libr, 
Balt., U. O. P. Co., ¥el..4 Ne. 5); 

Day points out as the advantages of 
vapor-phase cracking: the small quantity 
of oil in the unit at a time, with corre. 
sponding lower fire risk, the possibility of 
cracking lighter distillates successfully, 
and the possibility of controlling temper 
ture and pressure independently. The dis- 
advantages, according to Roy Cross, are: 
high production of fixed gases, deposition 
of coke on the reaction-chamber walls 
with correspondingly lower yields; the 
necessity of higher temperatures to work 
up large quantities, due to the necessity 
for quick reaction, permitting the vapors 
to remain in the hot zone the shortest pos- 
sible time; and the larger heating sur 
faces and dimensions of the unit required. 

Liquid-phase cracking gives _ higher 
yields and better products. The paraffins 
largely, are cracked, leaving the naph- 
thenes and aromatics but little changed. 
Carbon is not deposited on the walls, bet- 
ter heat economy is possible as the result 
of more rapid and more complete heat 
transfer. Higher throughput is possible 
with smaller plant, and the process ma) 
be made either continuous or’ discontint- 
ous. 

The Rittman process, using a vertical 
tubular still, at 12 atm. pressure and 
550°C. (1022°F.) yields cracked gasoline 
at 8 atm. and 650°-700°C. (1202°-1292°F) 
aromatics can be obtained. Other process’ 
operate similarly but with the aid ©! 
superheated steam. 

The Melamid process, like the Blumnet, 
uses molten metal for heating the oil but 
selects tin or its alloys instead of leal 
This serves not only to regulate the tet 
perature and transfer the heat, but ac* 
cattalytically to prevent the hydrocarbot 
from being dehydrogenated. The catalyt* 
cracking processes may be divided i! 
two classes, those in which the catalys! 
merely influences the cleavage, and those 





SEP 


in 1 
tion 
the 
coal 
fort 
resi 
ride 
hyd 
Fric 
sult: 
nick 
cess 
liqu 
imp 
add 
tric 
elec 
disc 
and 
hyd 
pres 
rati 
kno 
liter 
as { 
mea 
hyd 
trol 
mor 
ord 
mat 
avol 
ing 
mail 
long 
petr 
are 
solv 
use 


in J 
52, 
Vol. 

z 
and 
and 
two 
ar 
cence 
in i 
enti 
adde 
oil 
agite 
0.01- 
parit 
ofa 
syntl 
amoy 
benz 
mixt 
fuels 
color 
deep 
zine, 
high 
Clohe 
penti 
alcoh 
mixt 
hengj 
ture, 


ER, 1929 


alts, de. 
has been 

of the 
oils are 
Che Coke 
fur con- 
1g stock. 
D is suit- 
d gas js 
UTPOses, 
1120 t 


chemical 


—13% 
—14% 
— 2% 
— 3% 
—11% 
—91% 
already 
ly trans- 
heavy, 
cracked 
suitable 
ing con- 
ts to be 


he Eco- 
V aphtali 
8; Libr, 
)). 

tages of 
quantity 
h corre- 
ibility of 
cessfully, 
tempera- 


The dis- 


OSS, are 
eposition 
ar walls, 
Ids; the 
to work 
necessit) 
€ vapors 
‘test pos- 
ing sur- 
required 

higher 
yaraftins, 
e naph- 
changed 
alls, bet- 
he result 
lete heat 
possibli 
cess ma) 
scontinu- 


vertical 
ure and 
gasoline 
1292°F.) 
processes 
aid ol 


Blumner, 
1e oil but 
of lead. 
the ter 
but acts 
-ocarbons 
- catalytic 
ided into 
- catalyst 
ind. thost 


sEPTEM BER, 1929 


in which it either prevents dehydrogena- 
tion or causes hydrogen to be added to 
the cleavage products, and so, like the 
coal liquefication process, causes the trans- 
formation of heavy into light oils without 
residue. The anhydrous aluminum chlo- 
ride process of McAfee, working without 
hydrogen, is merely an application of the 
Friedel and Crafts reaction. Similar re- 
sults may be had from iron chloride or 
nickel and its chloride. In the new pro- 
cesses of the I. G. Farbeindustrie for 
liquefying coal, electrical action plays an 
important role along with catalytic. In 
addition to the purely thermal use, elec- 
tricity is applied in the form of the 
electric arc, the spark discharge, the silent 
discharge, polyphase alternating current, 
and so on. The process of cracking with 
hydrogenation must be regarded as, in the 
present state of technology, the most 
rational, though in practice no process is 
known, so far as revealed’ by the patent 
literature, which is so widely distributed 
as the Dubbs cracking process. If some 
means can be found for obtaining cheap 
hydrogen, it is probable that even the pe- 
troleum industry will go over more and 
more to the hydrogenating process in 
order to make the expensive hydrocarbon 
material reach as far as possible and 
avoid the energy-wasting processes involvy- 
ing deposition of carbon. The question of 
maintaining a motor fuel supply is no 
longer the special concern of either the 
petroleum or the coal industry; the two 
are now compelled to work together to 
solve the great problem, making the best 
use of their raw material. 
x ok Ok 


DISTRIBUTORS 
BEAUMONT, TEXAS 
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Detection and Determination of Ben- ee 
cm, Benzene, Alcohol, Ether and Tetralin gps 1 ay 
in Motor Fuels. Formanek. (Cham. Zig., PITTSBURGH, PA 
%2, 325 (1928). Libr. Bull., U. O. P. Co., ubber 
Vol. uy No. ao). 

The dyes algol red BTK, algol red 2G, 
and lake red Ciba B dissolve in benzene 
and its homologs and in tetralin; the first 
two produce a red color, the latter gives 
arose red with orange-yellow fluores- 
cence. These dyes are practically insoluble 
In benzine, petroleum, and gas oil, and 
entirely so in alcohol and ether. Benzene 
added to commercial benzine or turpentine 
oil may be determined colorimetrically by 
agitating 20 ce. of the liquid with 
W1-0.02g. of any of these dyes and com- 
paring the tint of the fuel layer with those 
ta color scale prepared from a series of 
ynthetic fuel mixtures containing known 
amounts of benzene. Five per cent of 
benzene can be detected in this way in a 
mixture of benzine, spirits, ether, or other 
luels, Spirits-soluble aniline blue 2B 
colors ale hols, aldehydes, and ketones 
deep blue. It is insoluble in water, ben- 
ane, petroleum, benzene, toluol, xylol, 
igher hor ologs of benzene, tetralin, cy- 
‘lohexane, ether, carbon bisulfide, and tur- 
pentine oi]. With this dye 2.5 per cent of 
alcohol can be detected in a benzine-spirits 
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The“Why” of Long Packing Life 
With’ V Pilot Packing 


I ONGER life from “V” Pilot Packing, 

~with less trouble and expense, is the 
logical result of “V” Pilot’s unique and pat- 
ented construction. 


Note, in the illustration above, the solid 
“V” shaped bar of “V” Pilot, made of anti- 
friction metal. It is slotted for flexibility, 
with the slots staggered to prevent leakage 
and retain lubrication. Observe, too, the re- 
silient asbestos back of “V” Pilot, which 
compensates for the vibration of the rod. 


Because of this construction, “V” Pilot 
Packing provides a perfect seal with mini- 
mum friction. It does not contract in service 
and. require constant drawing up of the 
gland to hold pressures. Instead “V” Pilot 
expands in service, thus reducing friction 
and making it possible to hold pressures with 
fewer rings. 


We are prepared to furnish molded 
sets of “V” Pilot to fit the rod and 
box of all types of compressors, 
pumps and other equipment. Write 
us today, or the nearest distributor, 
for complete information and 
prices. 


The New Jersey Asbestos Company 


One Water Street, New York, N. Y. 


Philadelphia Norfolk 
119 Walnut St. 111 E. Main St. 
Boston San Francisco 
148 Pearl St. 37 Spear St. 


Wilmington, Cal. 
209 Avalon Blvd. 


Baltimore 
17 So. Gay St. 
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ere, less than 2 per cent in a benzene- 
) “ , e +. ° 
Rie Or benzine-benzene-spirits mix- 
u é 

', Or even one per cent in ether; na- 











poe ES SOD CAE AR lt, Ot UE PNET me 






140 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 








5700 SANTA FE AVE. 


WILCO VALVES 





Scores of installations in the Cali- 
fornia fields have proven this 
vesulator. 


The WILCO TANK CON- 
TROL may be placed on the tank 
roof if desired, or it may be in- 
stalled on the ground. 


One regulator will operate equal- 
ly well whether connected to one 
tank or to a group of tanks. 


A WILCO TANK CONTROL 
will allow all the gasoline laden 
vapors to pass to the gathering line 
when gas is being generated and it 
will allow sufficient Dry gas to 
enter to prevent a vacuum being 
formed in the tank when gas vol- 
ume shrinks. 


ATMOSPHERIC pressure may 
be maintained or the regulator may 
be set to maintain slight pressure 
or slight vacuum. 


BUILT IN ALL SIZES OF 
CAST IRON OR STAINLESS 
STEEL TRIMMED. 


SIMPLE-COMPACT-RUGGED 
EXTREMELY SENSITIVE 


WILCO TANK CONTROL 


WILKINSON CONTROLLER CO. 


LOS ANGELES, CALIF. 








WILCO VALVES 

















P. O. Box 706 


LEAD LININGS 


for Agitators, Tanks, Acid Recoveries 


— All Refinery Lead Work 


A complete lead lining service is NOW—and for the FIRST 
TIME—available to the refineries of the Southwest. Heretofore 
no organization existed which handled this line of construction 
work, and it was therefore undertaken largely by novice Lead 
Burners, using makeshift equipments, devoid of efficient and 
economical results, much to the discredit of lead work in general. 


Due to expansion and growth, Elmer Swearinger, an old 
commercial Lead Burner, operating in the field comprising 
Texas, Louisiana, Arkansas, Oklahoma and Kansas since 1916, 
now has an organization of skilled Lead Burners, complete rig- 
ging equipments (specially adapted), experience, technical 
knowledge and finance, adequate to any sheet lead installation. 


Consult me before ordering material (sheet lead) for any in- 
stallation. I know many “wrinkles” that will save you money, 
and tend to make a better job. Send blue print or sketch for 
contract bid, carrying a workmanship guarantee clause. Also, 
Lead Burners furnished for repair jobs at day work rates. 


ELMER SWEARINGER 


Lead Burning Contractor 


WICHITA, KANSAS Phone, Market 8219 
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tural benzines can be distinguished also 
from such artificial fuels as Synthol 
Synthin, Ketol, ete., which consist of 
alcohols and aldehydes. 

* * x 


New Processes 


New Process for Obtaining Lubricating 
Oils and Vaseline from Petroleum Residy- 
ums. Morgenstern. (Petroleum, Feb, 27, 
1929, p. 3, Libr. Bull., U. O. P. Co., Vol 
4, No. 13). 


Even the practice of high-vacuum dis. 
tillation, which reduces decomposition of 
the oil fractions and coking in the stil 
to a small amount, allows some decompo- 
sition of the distillates, necessitating treat- 
ment and for some fractions redistilling, 
While distillation is going on, oxidizing 
and polymerizing processes are to some 
extent taking place in the still which are 
referable to the catalytic action of the 
hot asphaltic substances present. The re- 
siduums rich in asphalt, which contain oils 
of the highest viscosity, are most affected 
by distillation temperatures. A new pro- 
cess by which the oils are separated from 
the asphalts almost quantitatively without 
any loss in lubricating quality, especially 
viscosity, consists in merely heating with 
low-pressure steam. The oil obtained is 
dark-green in reflected light, reddish- 
brown in transmitted light, and clear 
orange in thin layers. As to its refining 
character it is comparable to a heavy dis- 
tillate of the first distillation or a con- 
centrate of the second. It is entirely stable 
to light and air and can be used for many 
purposes without refining. An oil thus 
obtained, showing the physical properties 
of a cylinder oil, is of better color than 
a filtered Pennsylvania cylinder oil. Re- 
fining involves but small losses and in 
many cases filtering through clay alone is 
sufficient. The asphalt obtained by this 
process, consisting of asphalts, petroleum 
resins, and some oil, even with a Krae- 
mer-Sarnow softening point of 100°C,, is 
of a gummy consistency. 

Residuums from any distillation phase 
from mazut to tar and even to those of 
asphaltic consistency can be separated in 
the manner described even if the asphalt 
content is higher than that of the oil. It 
is only a question of whether the quar- 
tity of oil recovered is such that the 
process is economical. Oils of any grade 
desired from machine oils to the heaviest 
cylinder oils may be obtained by stopping 
the primary distillation at the prope! 
point. Better yields can be obtained by 
this process than by distillation. With 
paraffin-base crudes the separation cat be 
made into asphalt and a crude vaseline 
like product which can be worked w? 
without acid-treating by the use of de- 
colorizing clay to a clear yellow vaseline. 
Crystalline paraffin may be first distilled 
off from the paraffinic residuum and 
paraffin oil then be taken off. The pitch- 
like substance remaining is a good starting 
material from which to make highly 
cous vaselines of high drop point. 4% 
final residuum will be a high melting pot! 
very ductile asphalt. Or, after distilling 
off only part of the vaseline oi! an amor 
phous, vaseline-like mass with low drop 
point is left; experiments now in progres 
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On the Job-- 
ALWAYS 


Automatic Cut-Off Regulators are on the job at 
all times. They automatically close the ports of 
the regulator valves. The valves must be opened 
by hand before the gas flow resumes. 


There is no chance for dangerous explosions, be- 
cause even though the diaphragm of the regu- 
lator should burst, this cut-off would stop the flow 


of gas immediately. 


The Chaplin-Fulton Mfg. Co. 


Pittsburgh, Pa. 


28-40 Penn Ave. 


More than 30 
years of experi- 
ence in control- 
ling gas pressure 
has taught us 
how to make this 
device depend- 
able in its oper- 
ation. 


T 


Organized 1884 
— Oldest build- 
ers of regulators 
in the country. 
Built in all sizes 
from 1 to 24 
inches; for all 
services 1 oz. up 
to 1,600 Ibs. pres- 
sure per square 
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give some promise that the remaining 
paraffin can be centrifuged out. 


A residuum from a Roumanian cryug 
treated by the new process was separate/ 
into 70 per cent of a high-grade oil anq 
30 per cent of asphalt, softening poin 
97°C., K.-S. 

ay ee 

Cylinder Stocks of high Quality fron 
Lubricating Oil Residues. V. L. Gurpic) 
and M. A. Pengu. (Neftyanoye Khozyq. 
stvo, 15, 55-64 [1928]; C. A., Vol. 23, Ny, 
11, pp. 2815-16 [1929]). 

A residue, warmed by steam coils, was 
pumped through a tube still heated by ay 
oil burner, without direct contact of the 
flame with the coil, at a rate of flow s 
adjusted as to prevent the oil from being 
over 400°. The hot residue was injected 
and atomized by superheated steam (42). 
440°) into the upper part of an electrically 
heated (about 10-20° below the tempera. 
ture of the mixture) vertical cylindrical 
evaporator with the lower end open. The 
evaporator was placed in a jacket that 
had plates acting as a dephlegmator. The 
atomized hot mixture passed the eyap- 
orator downwardly and the dephlegmator 
upwardly. The heavy part of the residue 
was collected on the bottom and dis- 
charged into a container after passing 
through a condenser. The light fraction 
was sent through an opening in the to 
cover into an air-cooled dephlegmator 
connected to an air and water cooler and 
finally discharged into a receiver. Up to 





inch. 60 per cent of the distillates could be re. 
covered by this operation. The distillates 
on treatment with three per cent sulfuric 
acid at 50-75° lost 5-10 per cent, depend- 
‘ ' ing on the specific gravity; they were 

| blown at 260-270° and acid-free oils were 
N on-Sp a , k in o O O l S e obtained. They are superior to the 
“viskosines” of the “azneft”; they are 
green in reflected light, low in carbon, 
free from asphalts and have a higher 
flash. The other qualities are equal to 
those of the standards. A similar run was 
made without atomizing the hot residue 
in the evaporator; the yield on distillate 
was less than one-half of the previous 
runs, the distillate being of a lower spe 
cific gravity, and the amount of steam 
used was twice as much calculated on the J 
distillate obtained. A separation of oils 
was tried on a manufacturing scale, with 
a vacuum equipment for the evaporator 
and additional dephlegmators with filling 
elements. Three different fractions coull 
be separated. A yield of 20-25 per cell 
was obtained with the first and 55 per 
cent with the second, distillation was # 
the rate of 2.5-2.8 metric tons per hour; 
225 per cent and 150-200 per cent of steal 
calculated on the distillate obtained an 
1.6 per cent and 1.8-2.0 per cent of fuel 
calculated on the residue heated wet 
used. Distillates of similar high quality 
were obtained. 


x Ok Ok 
P [ | l M O S A N The Thermal Treatment of Natur 
Gas. Chamberlin and Bloom. (Di. " 


SAFETY EQUIPMENT CORPORATION Ind. and Eng. Chem., A. C. S. Meeting # 


Columbus, Ohio, April 29, 1929). 
“If It’s for Safety ... We Have It.” 


1. The aromatic hydrocarbons, princ 
182 JOHNSON STREET BROOKLYN, N. Y. 














Eliminate the spark hazard in your plant! Equip your spray booths, 
cleaning rooms, and other working enclosures permeated with inflam- 
mable fumes . . . with PULMOSAN Ampco Non-Sparking tools. 


PULMOSAN tools are a new development . . . practically as tough 
as steel (far superior to brass or copper); and will not squash or flake 
off. Made in all standard styles—or made to specification. Write 
for discriptive folder. 


pally benzene, naphthalene, a 
along with acetylene, ethylene and ole = 
have been formed from natural ga” 
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ROTO TUBE CLEANERS 
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Roto air-driven Cleaner for Oil Still Tubes, made 
in sizes for 3” tubes and larger. 





Roto Still Type Drill Head Roto Unit Drill Head 


THE ROTO CO. SmezAvense*™d NEWARK, N. J. 








































POSITIVE DISPLACEMENT OSCILLATING PISTON 


OIL METERS 


FOR PETROLEUM AND ALL ITS LIQUID 
PRODUCTS 


Entirely different from any other type of oil meter 


Ghe EMPIRE 


In successful use for over forty years. Never equaled 
for lasting accuracy. Easy to install and operate. 
Very low in maintenance cost. Invaluable for Re- 





finery work. All sizes from ¥,” to 6” inclusive. Send for fully descriptive circulat 
Made to withstand working pressures of 300 pounds and EMPIRE information sheet, 
to the square inch. Standard types for general use = let us — a 

: ; : 441: or your particular service. This 
will sustain 150 pounds. Special types for still higher is quite without obligation. Ask 
pressures and for special requirements. for Form R. 


NATIONAL METER COMPANY 23323042 “Ay 
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Rubshell 


InsideTanks 


WITHSTANDS 


H,S«H, SO, 


and other corrosives met with 
in Refineries 


THE ONLY PAINT 
TRIED, TESTED and 
USED EXTENSIVELY 
by the PRINCIPAL 
COMPANIES 


Also for condensers, agitators, 
kettles, exchangers, etc. 


STOP THAT 
CORROSION 
TO-DAY! 











~ VOLCO 


HOLZAPFEL’S HEATPROOF 
PROTECTIVE 


WITHSTANDS 


RED HEAT! 


Use it on any surface too hot 
for other paints 
Extensively used for hot smoke 


stacks, exhaust pipes, 
mufflers, etc. 





NEW YORK 
INTERNATIONAL 
COMPOSITIONS CO., INC. 
25 Broadway 





TULSA, OKLA. 
NATIONAL TANK SEAL CO. 





HOUSTON, TEXAS 
RUBSHELL, TEXAS, INC. 
Post-Dispatch Bldg. 
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thermal treatment at temperatures under 
900°C. 

2. Fused silica, clay, copper, monel 
metal are materials that do not catalyze 
methane and ethane to any great extent. 
Copper gives the highest yields at the 
lowest temperatures, but the metal is con- 
sumed after a very short time in use. 
Silica gives high yields at intermediate 
temperatures and is the most important 
material here studied, as it is not changed 
by heat or products of the thermal treat- 
ment. 

3. Iron and nickel readily decompose 
methane into its elements and these metals 
are disintegrated by this reaction. 

4. Various forms of carbon catalyze 
methane into its elements. 

5. Carbon that is the result of the de- 
composition of natural gas at tempera- 
tures trom 450°C. upwards, has a selective 
activity in the conversion of paraffins to 
aromatics, etc. This activity is easily de- 
stroyed by partial oxidation or the forma- 
tion of carbon-metal compounds. Graph- 
itic carbon is the final result of this loss 
in activity. 

6. By a comparison of these thermal 
treatments to that of gas manufacture in 
the by-product coke oven, assuming that 
the gases have reached an equilibrium, 
the practical yield of benzol has been ob- 
tained from natural gas amounting to 
0.2-0.3 gals per 1,000 cu. ft. of gas treated. 

7. The optimum temperature of ben- 
zene formation varies for each material 
and the method of carbon formation 
thereon. 

8. When the concentration of hydrogen 
has attained 50-60% of the volume of the 
gas being treated, the oil yield becomes 
negligible. 


Analyses of Some Natural Gasoline 
Gases Before and After Treatment. Allen. 
(Paper Presented at Meeting of Petro- 
leum Division of A. C. S., Columbus, 
Ohio, April, 1929). 


Natural gasoline gas from three ab- 
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sorption plants using mineral seal oil was 
analyzed by fractionation and by combus- 
tion. Fractionation was conducted with 
the aid of liquid air. So little work of 
this character has been published that the 
data obtained are here given. The unab- 
sorbed pentane from each plant is about 
0.2 per cent, representing, probably, the 
limit of absorption unless a larger quan- 
tity of oil is used. 





ANALYSES OF SOME NATURAL-GASOLINE GASES 


Fractionation Analyses 




















All results calculated air free. 








A B C 
Gas Raw Treated Raw Treated Raw Treated 
ate 85.8% 86.1% 65.8% 70.2% 41.4% 46.1% 
i | Eeepexete 6.5 7.4 10.5 11.1 24.4 28.7 
aes 3.6 3.0 7.6 6.4 16.7 15.5 
Se 1.2 0.9 3.6 1.9 6.8 4.3 
ee 0.5 0.2 16+ 0.2+ 49 0.2 
>, SS eee Trace 1.0 Trace 1.2 Trace 
©, Hi “? oa es ee or Trace 0.1 oe 
SRS REE 0.3 0.2 0.7 0.5 0.7 0.7 
Residue 2.1 2.2 9.1 9.7 3.8 _ 40 
te a 1131 1113 1270 1138 1755 1509 
Ibs./M Ibs./M Ibs./M 
he ie, 4.19 3.49 3.85 7.45 19.43 18.03 
a 1.84 1.33 5.52 2.92 10.44 6.60 
Gal./M Gal./M Gal./M 
ihe. ewen es 0.183 0.073 0.584 0.088 1.79 0.078 
Ceklau ee A 0.41 Trace 0.494: Trace 
| eee ee Trace 0.043 
Combustion Analyses 
Seige eaaeiit 78.05% 78.80% 43.45% 58.40 ev: 20.97% 
ae 19.58 18.64 46.50 31.50 88.10 74.20 
C3Hs 5 eae ie: ze or 7.96 < 
> ere 0.26 0.23 0.69 0.44 0.76 0.74 
Residue . .... 2.11 2.33 9.36 9.56 3.18 4.09 
NN ee 1133 1117 1259 1148 1765 1519 
Salable Gasoline Recovered 
EIR ge ee Sa ee 0.1 0.9 2.2 
I NI oS wal Gale ole 1% 6% 14% 
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